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IN THE CIRCUIT COURT OF THE! UNITED STATES G-O pt 


FOR THE SOUTHERN DISTRICT OF NEY YORK. 


MERI CAN IONE COMPAM : 
AMBRICAN GRAPHOPHONE COMPANY 27063 
Vs. : I N BO 0 ft PY, 
: 
NATIONAL GRATIOPHONS COMPANY : | 
and FRANK SEA TAN : | 


PROOYS FOR FINAL HEARING taken on bahal? of Complainant 


Ing 


under the provisions of the 67th.Rule in Equity, pursuant to 
grreament, before Reave Levi S, & Notary Puplie in and for 
the District of Columbia, acting herein as Snecial Examiner 
by consent, at the orfices of Bubize Philip “fauro, Esq., 


No.620 F.Street, N.W.,, Washington, D.C., begziming March 


27th. gi899,, at ade Aatt ie 


PRESEN 

Philip Mauro, Esq., for Complainant, 
: ° 

Gustav Bissing, Esq.,and Horace Pettit, Msq.for 
Nerendimts. 

Complainant's counsel offers in evidence Patent Office 

copies of the following letters natent, to wit: 
(1) No.541, 214, to G.A.Bell and S.faintor, dated May 


4th.,1886, to be marked "Complainant's Exhipit Patent No. 





$41,213, in Suit*, 


e 


(2) No.241,266, to S.ivainte r, dated 7 , ay 4th le ~ 138 36 £0 be 


marked "Complainant's Exhibit Patent No.241,288, in Suit". 





(3) _ Patent No.275,579, to S.Tainter, dated Decembor 27, 1 
1887, to be marked "Gormlsairant's Exhibit Patent No.375,579 
2 . 
in sait®. <= = 8G | | 
r x oy, | 
And also offers for identification a machine to be mark-+ 
- | 
ee | 
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printed publications, and to rerort upon the same. 


2 


ed "Complainant's Exhibit Defendants’ tiachine for Identizi- 
Cation, and 
A sound record to be marked "Complainant's Exhibit De- 


fendcsnts' Sound Record for Identification’. 


AND THEREUPON, Shelton T.Cameron, a witness produced on 


| behalf of Complainant, being first duly sworn and cautioned 


to tell the truth, the whole truth and nothing but the 


truth, denoses and says: 


1Q.1 Please state your name, age, residence and occupation. 
WA. Shelton T.Cemeron; 41 vears of age; residence Wash- 
|ineton, D.C; Occupation, solicitor of patents end expert in 


| patent causes. 


Q.2. State briefly what experience you have had in examin- 
ing patented and other structures, and comparing the same 
for the purpose of determining questions of identity and | 


dissinilarity, and generally your experience as an exvert | 


in patent causes ? 


cI As a youth I was greatly interested in mathematics and | 


mechanics and spent much time in workshops and manufactories 


Studying the construction and operation of mechanical struc- 


tures and in my mature years I have continued such studies 


visiting in-:the line of my profession numerous establish. 


ments where different mechanical devices were in active 
operation, For more than eight yeers I was an assistant 
examiner in the United States Patent Office where it was a 
part of ny daily duty to study devices for which patents 
iwere sought to compare the same vith the state of the art 


as disclosed in domestic and foreign patents, as-vell as in 
| eee: & 


rd 
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In the practice of my profession I have prepared and prosse- 


cuted numerous applications for patents and have beon re- 


peatedly called upon to testify as an expert before the U.S. 


| Courts in patent causes. 


OD Are you faniliar with the art of recording and revro- 
dueing counds, as practically carried on, and with the lit- 
lerature of that art, and if so, pleases state how much fan- 


es 


iliarity was acouired. 


IA. Iam quite faniliar with the art referred to, not 


= 


Only as the Same is practically carries on, but as such art 


a 


S disclosed in patented and unpatented structures and in 


he literature relating thereto. Since entering upon the 


—  — 


practice of my profession I have prepared and prosecuted 
MuUuMcroUs applications reoleting directiy or indirectly to 


bhis art, end hove repeatedly given expert affidavits and 


— 
7 


stificd 25 @ mechanical exvert in causes befo e the V.S. 





ourts for alleged infringements of talking machine patents. 


Ik have repeatedly testified as expert witness in causes in 


J 


mhnich the Bell and Tainter Patent No.541,214 and the Tain 
‘ee No.541,288 here in suit have beon involved. I have 
| 


ready given expert affidavit in this cause in connection 


ee vhea motion by complainant for 2 prealiminary injunction. 


| ake Have you reed and do vou understand the invontion set 


orth in Compleinzent's Exhibit Patent No.341.214 in suit 


F I have read and understand the patent referred to. 





0.5. What -improvements and invention, in view of the prior 


= 





art, do you find described and claimed in said patent having 


: ference particuls wriy to the reproducing devic ces ? 


. _ The invention set forth in patent No.341,214 consists 





— 


~, 
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of a method of pamagey for recording and reproducing 

4 
speech and other sounds. ‘The art am poeer elie and repro- 
ducing soousb¥esd vibrations necessarily consists of two 
|) dastinct operations, viz: irst, the recording of the acous - 
tical vibrations; second, the reproduction from the record 
Obtained by the overation of vibrations similar to the origi4 


nal or recorded ones. The first of these operations,i.e. 


the recording of sound waves, was a fami: 


f-! 


iar one to scien- 
tists for many ycars before it was discovered hov to per- 
form the second or reproducing operation. As early as 1857 
| one Leon Scott devised an instrument subseauently known as 
the "Scott Phonautograph" which produced & wisval record of 
Sound-waves. 

Scott's phonautograph record was obtained by coating 
a tablet with lamp-black and allowing & style carried ov a 
Suitable diaphragm to rest against the tablet while ths 
Latter was revolved and et the same time given a rectilinear | 

motion past the style. 

In the absence of sound tha style traced a regular 
spiral line of even depth in the lamp-black on the surface 
of the tablet, but ‘vyhen sound waves were caused to impinge | 
upon the diaphragm the spiral line traced by the style in 
the lamp -black pecane an irresular & Zig-zag of sinuous line 
even depth, the Sinuosities of which were in ‘a plane paral- 
biel with the surface of the tablet and corresponded in forn 
to the sound waves ivipd nging wo0on the diaphregn. This gave 
& vi sual Reiee of the acoustical vibrations, but there was 


|} no known way to reproduce sounds therefron., 


- * 


% 
By Alexander @Grsham Bell's invention of the speaking 


= : | 
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telephone, it was Clearly demonstrated that if a diaphragrn 
was coused to vibrate by or in accordance With sound-vaves, 
and a second diaphragm were mechanically caused to cory or 
eiprere in imitation of the vibrations of the first diavhragn 
vibrating would be reproduced by the second. This ‘suggzest- 
ed the possibility of securing a rscord of the vibrations 
of the first diaphragm in material of sufficient solidity 

to be utilized in imparting vibrations to the second @ia- 
acm, end in this sugeestion the art of recording and re» 
producing sounds had its birth. fhe inventéos, one a 
Frenchman named Charles Cros, and another an Anerican, 
tomes A,Edison, nearly simultancously invented means br 
which this suggestion could be carried into effect. As the 
invention of Cros was a carryinge forvard oe elaboration of 


the Scott Phonautogranh I vill describe i 


ct 


. £irst. 

On April SOth. ,1877, Mr.Cros deposited with the 
|Fronch Academy of Science a descrivtion of his method in 
Which he said: 


"Process of Recording and Reproducing Audible Phenomena. 
In general my process consists in obtaining the trac- 
ing of the to and fro moverents of a vibrating mere 
brane, and the utilizahion of this tracing for re- 
producing the same to-and-fro movements, with their 
relative inherent durations and intensities in the 
Same membrene, or in another adavted for furnishing 
the sounds and noises which result from this serinas 

of moverents, 

We are, therefore, concerned with the transforma- 
tion of an extremely delicate tracing, such as that 

‘Obtainod with a delicate strlus rubbing upon a‘ sur- 
face blackened by a flame, to transform, I say, these 
tracing in relicf or in intaglic in resisting mater- 
tal, capable of guiding a moving boty which transmits 
these movements to the sonorous mombrane, 

A light stylus is connected vith thea centre of a 
vibrating membrane; it temainates in a point (metal- 
lic wire, tie barb of a feather, etc.), which bears 

: upon a surface plackened by a flame. This surface 
is 4 part-of a #uxx disk to “hich 3s given a double 
movement or rotation and rectilinear progression. 

If the membrane is ut rest, the point will trace a 
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Simple spiral; if the membrane vibrates,. the traced 
Spiral will be undulating and these undulations rep 
resent exactly all the to-and-fro movanents of the 
membrane with their tines and intensities.! 


as 


' 


It will be seen that this is in effect a Scott phonautorraph 
and lir.Cros then proceeds to describe hov ha secures fro: 
this tracing in lamp black his record in resisting material. 
H@ says: 


"By means of the photographic process, which, in 
fact, is well known, this traced, transvarent, undu- 
latory spiral is converted into a line of similar 
dimensions, in intaglio or in relie? in resisting 
material like termered stesl, for instance. 

this done, this resisting surface is, by means 
of a motor arvaretus, mede to turn and to prorress 
rectilinsarly with a velocity like that which was 
used in the reristration. 

If the reproduced tracing is in intaglio, 2 metal- 
lic point (and if it is relief, a notched finger), ‘i 
held by 2 spring, bears unon the tracing at one end 
and is connected at thse other end with the cantre of 
the membrane adapted for sound raprodnction. Under 
these conditions, this membranes is not only more 
acted upon by the vibrating air, but br the tracing 
controlling the pointed stylus by pulsations exactly 
Like those to which the menbrane was subjected in 
recording, both as to duration ant intensity. whe 
Spiral trace represents in successive equal periods 
by its increasing and decreasing length, There is 
nothing inconvenient in this if only the outer por- 
tion of the rotating circular is used, and if the 
| Spirals are close tomether except that <he central 
| part of the disk is lost. 

| In all cases, however, a helical tracing upon a 
| cylinder is much to be preferred, and I am actually 
; @nezaeed in findings a practical embodiment of this,® 





ee ge ge See > ag ge i ae ae a Sa a eG ey, 


May__.. 1578 Cross took out a French patent No.124,213,| 


in which he said, speaking of different kinds or forms o? 


The question is of resistering by a continuous 
tracing the vibrations of = diaphraem, | 
I see three kins of tracings; a transversely 
undulating tracing; 2 tracing undulated in depth; a- 
Simple lineal tracing, straight or rectilinear which 
I will call the straight tracing. 
| _& x x x. *£. & x x 
fhe tracing pndulating in depth is that which ‘Ir. 
Edison adopted, after having abandonod diverss vro- 
jects based on the straight tracing, This tracing 
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| ®©ven depth in a traveling laver of non-roesisting materia 


7. 


requires a notable foree of the Stylus on a yielding 


Substances, 
fin foil gave the first rasuits. Despite the 
reducing advantege of the inm nai ate reperirion, des- 


pite the facility and sisplicity of its usa, I do 
not belicve in the futurs of tin foil in phonozraphy. 
However, tin foil has been proposed and used with 
| suecess for the first time by Mr.Edison, 
It will be seen further on that I obtain the im- 
mediate renotition by another process which gives 
moreovor the racility of indefinite repetition. 
ihe transversely undulating tracing is that which 
| 


I proposed first, Obtained by lanp black deposited 
upon the surface of glass or smooth peper, it is that 


which requires the least fores, 

Consequently it will give more details, more fine- 
ness in the results, since it opposes the "slightest 
resistance to the smell vibrations, which are also 
the weakest ones. | 

It is this process which wild five in my opinion 
Serious ani co xaplete results," 


After explaining one method whim he follows for ove 
taining a record in solid material from this trensversely 
untulating or sig-zag tracing in lamp black, Cross procseds 

|} to indicate a method of etching a zig-zag record in metal 
by: the use of acids. ie Says 
"The lamp-black nay be replaced by a body inmlating an 
underlying metcllic plate from the engraving action 


of an acid. In this case the work of the stylus is 
increased by the cohesion of the insulating substance, 


that is, he can take a tablet of metal and instead 


- 


| of lamp-black coat it with tallow or parafine or other sub= 


Stcnce resisting the action of acids, mé then get his sige 


263 tracing in this coating just as the Seott Phonautograph 
did in the lamp=bplack, after which acid is anplied to cat 
out the metal along the line of thn tracing, Briefly state 
then, Cross discloses a in 1877 2nd 1878 a method of producing 


Soom 


&® record of sound-waves in solid resisting material by 






m, the phonautographie record of such sound 
te q 


e2n prodiced as an undulatory line of 


‘eth tnd R. 


i 
1 


Tallow, parafine , the varnish of aquae fortis can serve.* 
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face to the gaction of an e' 


such as lamp-black; and he also disclosed a method of pro- 


ducing a phonautographiec record throurh a film of suitable 


|} etching ground daeposited uvon a traveling surface of resist- 


ing material, such as metal, and then subjecting such sur- 





nines arent, such as an acid 


| which attacked said surface only at the places where the 


etching ground head been removed by the recordins stylus. 
This record described bz the Cross patent of 1878 was a 
transversely undulating zipr-zar-or simuous groove of even 
depth, throuph it is evident from the quotations which I 
have made that Cross understood that there was a racord 

s, for he says; "I see x =x 


feroove with vertical unculation 


the tracing undulated in depth." This record vith vertical 


a 


|unculations was the form adopted Me.he by 'r.Edison in his 


i 


tin foil phonorraph of 1878. Edison took a tablet having 
2 Spiral groove cut thereon and covered it with tin foil. 
A style attached to a diaphrasm was supported with its voint 


resting on the tin foil immediately over the sniral groove, 


In this case the vibrations of the style were not paraliel 


to the surface of the tablet, as in Scott's phonautograrh 
and Cross's etched zic-zaz record, but vere perpindicular 
thersto, and when the tablet was revolved and given | SURES 
linear motion vast tho ddaphrann and style, sound waves 
impinging upon the diavhragm vibrated tovards and from the 
tablet surface, and caused the style to indent the tin foil 
Over the spiral groove formed in the tablet: and thereby 
trace an uncnlatory spiral lines in the tin foil, the undue. 


lations being perpindicular to the sur?sce of, the eylinder 


and corresponding to the sound waves impinging upon the 


| 
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upon the diaphraga. It thus appears that as early as 1878 


J 


there were two voll knom™m forms of sound records, viz: the 


Zigezag record of even depth, as in thse Cross etched or 


-photoenrraved record; and the one of unev en depth vith 


vertical undulations, as in the Edison tin-foil record. 


. fo reproduce sound from Cross's zig-zag record, whether the 


Sam were etched or produced by the pnotoenfraving process, 
it would be necessary to adjust a style attached to 2 dia- 
phraepm in the record froove and sive the tablet the rotation 


and the rectilinear movement it had tmen forming the record. 


m =r 


she -style woula@ rest in the groove whose undulatory or zig- 


Z3@ Slide walls would cause the style to vibrate from side to| 


Sides thos causing the diavhragm to copy the vibrations of 
the recording diaphragm and thereby reproduce tha recorded 
sounds. 

Zo reproduce sound from the Edison indented tin-foil 

: ‘ 

record having vertical undulations, it was necessary to care 
fully adjust the strle of the revroducing diaphragm in the 
Zndented groove, and upon rotating the record tablet and 
giving it rectilinear movement, as was dona in forming tne 
record, the indentations in the tin foil wowla cause the 
style and its attached diaphragm to vibrate tovards and from 
the tablet and copy in an imperfect vay the vibrations of 
the recording diaphracn., 


in forming a sound record by cither of the above 


methods it was immaterial whether the tablet was a disk or al 


ft 


Cylinder as in cither case the record vould be proguced in 


fhe form of @ Spiral groove on the surface of the tablet. 
"4 | if % 
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1 use of which it was possible to record ard reproduce sound 


1 


1of the machine, so minute in character that it is mechani- 


| groove out of alirnnent with the style, or would cause the — 


! i ‘ + : on de m ~ z ‘ ? af aia, = ; 
departure of the surfaco from.a trus plans, as by warping 


It appcars that Hdison succeeded in actually obtaining re- 


Cally impossible to avoid then, would throw the record 


LO. 


While poth Cross and Fdison describe the means bv the 
a, 
the Edison phonograph amounted to nothing nore than a scien- 
tific toy by which the theory of sound reproduction might 
pe demonstrated and so far as I am avare C ross never ac- 


tually constructed the device described in his French patent. 


productions of soun:! ~— his phonofraph, but it vas found 
impossible to use this tin foil phonograph in practical afte 
fairs for the intelligible reproduction of speech. Edi- 
son's reproducer vas adjusted by the exercise of freat care 
and skill into proper relati ion wi th the indented record and 
then Clamped rigidly in position. | As the groove of the 
record ig an excesdingly *, thread-like line this ad- 


ustment is very difficult to secure and even when Such ade 


cu, 


justment was sucesssfully accomplished, it was by no moans 


certain that the sroper relation betveen 


cr 


he style and ree 


cord vould be maintained. Inacecuracics in the construction 


mroove to 2prroach too close to or recede too far fron. the 
point of the stric. 


For exemple, if the record tablat was a flat disk, any 





*“t) 9 


n SAM Tt 





even to the extent of a part of sn inch, wquid 


cause the record to fail entirely to contact with the style, 


-Or clse to bear upon it with such force as .to iron out or 


deform the undulations, In fact the fimer ani more delicate 
_ . 


undulations were ironed out, even with the most accurate 
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‘ae 
adjustisenes obtainable, while the larger undulations were 
so distorted that they no longor constituted even an aynproxi 
mate record of the original sounds, Of course when the 


style thus in the act of ironing out an undulation, the 


latter was not causing the reproducing diavhragm to ca rectl 


& 


copy the vibrations of the original or recording diavhragn, 


“and consequently the original sounds vere not reproduced 


even the first time the record was used, I mignt add that 


the adjustment necessary to secure the proper contact be- 


=! 


tween the style and the unculations or indentations was nte 


( 


cessearily so acctirete that variations of temperature alone 
were surfivient to throv eaieon's rigidly clamped reproducer 
out of adjustment so that records made at one temperature 
could not be reprocuced at another temperatura. 

By the method described in their patent M0.541,214 in 
suit, Bell and fainter mr cut or engraved an undulating re- 
cord in a tablet of vax or vax-like material by means of a 
on style having its point imbeded in the tablet sur- 


face, and attached to a vibratory diaphragm uvon which sound 


| to be recorded were alloved to impinge. The tablet of wax 


or wex-like material is Soft enough to enable the Cutting or} 


engraving style, when actuated by a force so weak as that 


of a sound weave to readily. cut the undulatory groove th«re- 


<2 


in, and is at the same time sufficiently solid to enable the} 


undulations of the sound groove to actuate the rubbing style 


of the reproducing diaphroasm without being themselves ironed 


out or cistorted. The cutting action of the recording style 


Be ny 


is not that of e knife edge which merely enters the material | 


and crowds it to one side, but is-a truo, eneraving action, 


"oy 4 


whereby a portion of the tablet is removod in the form of 
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Chips or shaving to tho form the sound groove.. The patent 
4 
says that the essential new features of. the invention is 
the removal of the miteri-1 to form the record by a cutting, 
Fouging or engravin 1g action of the vibrating style. | Wax 
Or a Wax-like composition was found to be peculiarly adapt- 
ed for this purpose and the patent very clearly points out 
the conditions which controlled in the selection of this as 
&@ material for the tablet. On page 1 of this specification, 
ines 5 } 65, the inventor says: 
lines 59 to 65, %t! 3 
Ur d “¢ . 4 = Z| 
ihe invention consists, secondly, in engraving or 
cutting the record in @ waxy or amorphous and slight- 
ly cohesive substance, preferably, a compound of dees 
Wax and paraffine (the latter in exccss) is employed. 
This compound has no tendeney to clog the styls, but 


is readily removed thereby in chips or shavings.*® 


As I have before stated, the record groove is an ex- 


than one, one thousandth of an inch in depth, and in order 
to guide the point of the reproducing style in this shallov 
arpoove, Bell and Tainter formed thoir groove with sloping 
walis, and then loosely mounted the reproducing style so 
that it can be re savie & ided by the record. The patent 
states this so clearly between the lines 76 and 83 page l, 
that I cannot do better than quote therefrom. It seyvs:- 
"tho invention consists, thirdly, in cutting or en- 
sreving a record in the form of a froove With sloping 
walls, sound waves being represented by elevations 
&nd depressions at thse bottom of the froove, or 
Oothemvise. Tne edvantese of this form of record is 


that it forms an efficient guide to the revroducing 
style." 





ceedingly delicate, thread-like line, frequently not more 
| 


That “this part of the fell and Tainter invention is 


not limited to a vertically undulatéry groove, or to a 


- 


— 


groove formed in a tablet of wax or wax-like material, is 


a 
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1 
clearly shown by the cause just quoted. So long as the 


record is eut or engraved "in the form of a groove with 
sloping walls", it is immaterial whether the sound waves are 
represented therein by "elevations and depressions at the 
bottom of the groove" or are represented "otherwise" than 
by such elevations and depressions, as oe by 
lateral undulations such as the zig-zag groove of the Cross 
etched record, | 
The essential requirements of this part of the inven- 
tion is that the record shall be cut or engraved in the form 
of a groove with slopins walls and the particular advantage 
being that this groove with sloping walls "forms an effi- 
cient guide to the reproducing style." As a means of ene 
abling the reproducing style to be guided by the record, 
Bell and Tainter conceived the very ingenious idea of locse- 
ly mounting the style so that it was free to turn and adjust 
itself to and follow the record. The patent says, line 84, 


page 1, to line 3, page 2: 


—_ 


"The invention consists,fourthly, in loosely mount— 


ing the reproducins style so that it can be readily 
furded by the record; preferably the reproducing 
style, or rathor what may be called tho ‘head! of the 
reproducing instrument, is mounted on a universal 
joint, and the style is pressed against the record 
by the yielding pressure of a spring or weight. 
Practically in instruments made by us, the pressure 
is due to the weight of the instrument, modified by 
the elasticity of a section of soft rubber tube, 
Which supports the same and constitutes a universal 
joint; but evidently there area many devices which 
can be used to mount the reproducer, so that it is 
free to follow the sound record, or phonogram, and 
Which, therefore, would be within the scope of the 
invention, 

- The reproducing style, mounted as just explained 
is specially adapted for use in connection with a re- 


cord in the form of a groove with sloping walls, and | 


this combination is specially claimed; but it may 
also be usefully employed in connectior with other 
forms of record." 
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From what has heretofore been said it will be understood 
| that ali sound-records have two sorts of irregularities, viz: 
| the undulations representing sound waves and those irrerfula- 

rities due to the impossibility of constructing machinery 
| Which shall be mathematically and theoretically true in 
| every respect, Examples of this latter class of irrery- 
| Larity are found in a cylindrkcal record that is not a true 
| cylinder, a disk record that is warhed from a true plane, 
and a spiral groove that is not a true spiral. Many others 
|will readily suggest themselves. These irregularities of 
| the second class, while minute, are very great as compared 
With those representing sound waves, It is necessary that 


| the diaphragm of the reproducer should vibrate in response 


2 oe wee Ss 


to irregularities of the first sorty and that it should not | | 
l yiprate at All in response to the irresularities of the 
second sort. 
The reproducing diaphragm is mounted or supported in a 

|firame or head, and this frame or head wan mst remain stat- 

ionary in respect to the irregularities of the first sort 
‘(or those representing sound waves) but must respond perferc-~ 
ly to’irregularities of the second sort or those ans to in- 
accuracies of construction or variations in itiiadend mac 
lchanics in cases where the record is made on one machine and 
jreproduced on another. This was a very difficult and une 


usual problem, but Bell and Tainter solved it by mounting 





the reproducer (that is the head with-its supported diaphragn 
jana style) on a universal joint and applying a yielding 
pressure in the form of a suitable-spring or weight to the 

4 


‘+ 


istyle to hold the same against the record. 
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This yielding pressure may be secured and comznonly is, by 

| forming the reproducer head of such mass as to anable it to 

readily yield to the irregularities of construction, and at 

the same time possess an inertia so great that to the minute 
| irregularities of the sound groove, it is immobile, thereby 

enabling all movements due to the latter form of irrezulari- 
ties to be impressed upon the diaphrazn. 

In the particular construction described in Patent No. 

541,214 in suit, the weight is modified by the alasticity of 
a section of soft rubper tubing, thereby utilizing the com- 


binsd action of a spri and weight. This section or rub- 


cr 


ber tubing 21lso performs ano 
lviss it constitutes & universal joint by means of which the 
Loose mounting of the reproducsr is not only to enable it to 
adjust itself to the irregularities of construction, which 


I have just mentioned, but is also for 






reproducer to be fuide 
After describing the construction and mee of mounting 
the reproducer the patent says, on page 4, lines 68 = 84:3 


"There exists always a liability to disarrangement in 
some part of the machine, either in the recorder or 

; an the support therefor, or the recording tablet or 
its support, or if there be no disarrangement, it 
would be difficult to insure that the reproducing 
Style should touch the record precisely at the proper 
point if the reproducer be held rigidly. Difficul- 
ties on these accounts are avoided by tie loose or 
flexible mounting of the reproducer, the style auto- 
‘matically adjusting itsel? to the prpoer place on 

he record. It will bo scéen that the reproducer is 

mounted on @ universal joint, so that it can move in 
any direction. The movement parallel with the face 
of-the tablet would, hovever, by itself allow the .. 
style to follow and adjust itself to th: record to a 
useful extent.* 


As is pointed out in the paragraph of the specification 


which I have heretofore quoted, this loosely mounted reprodu¢- 
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over the record, But Bell end Tainter were well aware that | 


Met, 
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er is specially effective when used in connection with @ re-) 
cord groove having sloping walls, because this form of groove 


is an efficient guide to carry the reproductng style along 










, | 
there were "other forms of record" (such as the Cross etched 
zig-zag record for exemple) which mignt usefully be employed | 
to guide the reproducer across the record, as said reproduc 
er turned on its univorsal joint, and they therefore pointed 
out that their invention or the universally-jointed or loose-~ 
ly mounted reproducer is not limited or confined in its em- | 


ployment to any particular form of record. 


Another feature of improvement in the construction of 


———— 


the reproducer is accompinianed by allioving the style to pro-. 


ject beyond the edge of the supporting frame or head. Prior. 


es =, - 


to the date of the Bell end Tainter invention, the diaphragm 
Had. been stretched across the frame or head as tne diaphragm 
is on a drum, and the style was connected to the center of 
the diaphragm and projected therefrom at right angles to the’ 
plane thereof. The necessary result of this was when the | 
reproducer was placed with tine style on the record, the 


| 





Style was covered by the diaphragm and head and its position 
could not be seen, thereby rendering it difficult to adjust 
it to am desired position on the record. To obviate this 
Bell and Teinter formed "a reproducer or revroducing in- 
strument in which the reproducing style, instead of being 
placed behind its anaiiiitti, projects at the point beyond the 
edge thereof," Besides allowing the position of the style 
to be observed this construction of roproducer vith the 


' * 


style projecting from its edge is varticularly uscful in 
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reproducing from that class of record which, like the Cross 
t | 


ctched record has latcral or gigezor undulations, 


when reproducing from such record the diaphragm is 





| placed in a plane perpindicular to the plane of the record 


and consequently in order to enable the reproducing style 


to center the record groove, it must project from the edge | 
or | 


of the franc,head. Two forms of Bell and Tainter's petunt 


Fey 


reproducer with its projecting style are shown in Figs.8 to 
10 of the patent No.341,214 in suit. The style 26 is 
Clamped, rivited or cemented to the diaphragm 28 of Fig.8, 
or £8 of Fig.9 and it has its end projecting to enter the 


sound froove. 


Adjourned by consent to Tuesday March 28th. ,1899, 


at 10'SO A. IM. 
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patent is the mounting of the recorder so that it is held 
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Washington, D.C., 


March 28th., 1899. | 


Met pursuant to adjournment. 
Present: 
Parties as before. 
Mr. Cameron continues his answer ro question 5. 


A further important improvement described in the 


with yielding pressure against the surface of the tablet. 
As stated in lines 350 to 50, of page 2 of the specification 
this consists: 


"in a sound recorder having a cutting or graving 
Style which is held by elastic or vieldins pressure 
arainst the surface of which the record is to be made). 
The object is to enable the vibratory graver or cute 
ting style to ride over instead of ploughing through | 
any elevations on the recording surface. The depth 
to which the point of the cutting style is embedded 
in the record affects the amplitude of the styles k 
vibration. By this improvement the depth is kent 
uniform notwithstanding any slight unevenness of the | 
recording surface." : | 





By she construction here described provision is 
made by means Of Which the recorder is enabled to 
perzorm its functions without being affected by the | 

; irregularities such as the unevenness of the record- 
ing surface to which I have referred in sommmntion | | 
With the reproducer. Cne method of securing this 
vielding action ov the recorder or revroducer is to 
have ths recorder or peereauaee. as the case may be, 


rest against the tablet by sravityv. this action of 


— : 


the recordin: style in cutting or engraving 2 record 


. groove is controlled entirely by the force of the | 


a 

i | | 
sound vaves impinging upon the diapvhrapm of the ree 

ai |, 
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corder, ani since the resistance to the cutting action in- 
creases very rapidly with any increase in the depth o2 the 
cut, the action of the style would meet an undue and in | 
fact a fatal resistence to recording action if it were al- 
lowed to plough through any uneven portions of the record. 


For exemple, if a cylindrical tablet were slightly ec-| 


| 





centric, say even to the one thousandrhs part of an inch or 
ig the action of temperature upon the material of the tablet} 
was such as to cause it to expand unevenly though but in the 
Slightest degree, and if the recorder were clamped or rea 
wise held rigidly in position, it will be perceived that the 
groove cut by the style in the cylinder vould offer 2 vary- 
ing resistence to-the action of the style and that in por- 
tions of the cylinder the style would have imposed uvon it 

@ much greater amount of work to perform than the feeble 
power of the sound waves would be able to accomplish. 


This being the case it will be readily understood that 





the successful cutting of a sound record depended upon the 
the discovery of some meens whereby the resistence to cute 
ting action of the style niake be rendered uniform, and as a 
matter of fact I understand that it was not until the idea 
of the gravity controlled or floating recorder and reproduces 
er had peen advanced that Bell and Tainter carried the idea 


of forming en engraved (?) to a successful conclusion, note 


withstanding the fact that they had experimented with a cut 


or rngraved record prior to the invention of the yielding or 


pravity controlled recorder or reprocucer, This construcs 
t%ion has pecome known in the art as the, "floatine" or 
: ; . a = 
* 
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lreproducer, as the cas 
ali times to’the varying plone of the surface of the water 
i\while remaining alvays in contact therewith. The result of 


| any unevenness in the surface of the record will not affect 


ling the sourd. This imperfect mobility of the reproducer 
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eravity" recorder or reproducer. The term "floating" is 


& peculiarly apt one in this connection as the recorder or 























oD 


mey be, risos and falls upon the 
surface of the record just as a block of wood rises and 


falls upon the surface of the water, the block conforming at | 


this flosting action of the recorder or reproducer is that 


the perfect operation of either the recorder in making the 


sound groove, or the reproducer ‘shen in the act of reproduce. 


as a whole to the unevenness and irresularities of the ree 
cord teblet while remaininge rigid md entirely unaffected 


by the mimte undulations of the sound-groove which cause 











the vibrations of the dianhrarm, is absolutely cssential to 
any practical talking machine, The floating producer is 
essential to succossful revroduction from a record engraved 


in the wax or wax-like met rial, but a record eroo 





uecess= 
This form of re- 
producer is also highly advantegeous when orerating in con- 
junction with a laterally undulating or ziz-zag record, 


w 


etched in metal or otmrvise formed in suitable resisting 


' 


material, because in such forms of record there are the same | 


irrerulerities of construction, such as warhing, changes due 


to temperature and variations due to forming a record on one 


machine and r eproducing it in different relations, which ail 





r cy 


common in records cut or. engraved in wax: or wex-like en 
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The imnonse value of this floating reproducer in the art of | 
recordin: and resroducing sounds will be best avrreciated 
_ remenne ring thot there is not a practical talking-machine 
known in the world to-day that does not use it, and prior 


to its invention by Sell & Tainter, there is not a known | 


2 


exannle of 1t5 use. This beautiful conception, whereby 


hal 


Bell & Tainter allow the reprodutver head with its supported 
| diephrazma to amoothly float over irresularities of the tabe 
lat surface while still holding the diaphrapm in position to 
respond accurately to the undulations of the sound groove, 

| was embodied in the universally jointed reprocucer, and re- 
moved at one stroke many of the difficulties theretofore 
experienced in this art. I would names as some of the impor- 


tant advantages secured thereby -- 


ee 


(1) That it wholly did avay with the necessity for 
expert and accurate adjustment o? the reproducer 
by the operator, ‘The universally mounted or ‘| 
floating roproducer automatically adjusts itself. 

& (2) It maanteins the reproducing style and diaphragm 

in ideal relation vith the undulations of the 

sound-groove notwithstanding and unevenness or 


irregularities in the tablet surface of other 


SREREEYXUSY HEX ERI RENAN xEAYKind 





parts of the machines. | 
(5) It onables the reprocucer to be eagided and carried 
along by the sound groove, so that the reproducer | 


“Ls free to follow the same and move across the re- 





; cord in a lii parallel With the surface thereo?. 
" - | hg Py * | 
“tf : . 
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Prior to tne Bell end Painter invention deseribed in 
event 1o.541,214 in suit a Sounc recerd hed, so far as I am 
pwere, never been made upon one machine and removed there} 
fron and reproduced upon another and different machine: nor 
had any invention béeon devised whereby a record could be 
| 
i 


emoved therefrom and reaplaced at will thereon for reproduce 


tion. For the first time in the history of the art patant 






NO.co41,214 disclosed a-’removable sound record. this was oe | 
advance Step of vast importance, It made it possible for 
One person to make a record, remove it from a2 machine and 
send it by mail or otherviss to another person at a distance 
Tho could place it on 2 Similar machine ami revroducs it. 


he ieature of @ removable sound record lies at the foluniae 


rr 


i 
tion oi the immense trade in sound records that has sprung 
jup sinees the date of the Bell and Tainter patent. Without |. 
this Zcature of the removable record, it is manif' st that 
the commercial field open to taliing machine would be so 
[Limited as to be of little value, whereas vith the removable 
record correspondence can be carried on by mail between two 
porsons having similar machines, and dramatic, musical and 
lother productions can be recorded and the records sola for 
ipurposes of instruction and amusement, In this lattor 
| branch alone thers are hundreds of thousands expended an- 
nually. And yet valuable as the removable record is in | 
nie net, essential as it 1s to the commreial practics of 
the art, such removaple record would 66 & prEStiOSy i:ysos-= 
sible wi thou the employment of the floating or gravity re- 
producer, It would not be possible to con-strucit cons reial 
machines with such accuracy as to e718 ble? the record to be 
+ ‘ 


| 
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accuratély and successfully reproduced on ary one of thon 
without the employment of this floating reproducer. In 


Short, while the removable record is an absolute necessity 


in the comercial practice of the art, such record vould be 
utterly valueless in the absence of the floating or gravity | 
reproducer, 

There are other details of improvement owr the prior 


art mentioned in the Bell and Teinter patent in suit, but 


vices to which your gusstion is specifically directed, I 
heve not mentioned them in connection vith such devices, | 
Q.6 Have you read and do you undersrand the Senne 
tion and operation of the mechanism described in "Complain- 
ant's Exhibit Patent No 341,288 in suit 9" | | 

A. I have read enti understand the natent referred to, 
Q. 7. Please state that, ifany, improve ents in the ree 
producing devices you find described in said patent, with 
particulat reference to claim 44 thereof ? 

A. the paproaanes defined in claim 44 of the patent 
mentioned is best shown in Figs.12 ang 15 of sheet 5 of the 
draving, the latter figure affording a very clsar illustra. 
tion of the construction defined by the clain. 

Rigidly secured at — end to the frame or head of the 
reproducer, is a flat spring 359. This spring has 4 style 


382 of Fig.15 secured to it on one side, while the other | 


=) 


Side of ‘the spring is in connection with thea diavhrarm 362 
through the metal button 284. As the point of the style 


is vibrated by the undulations of the ‘sounds groove, the 





Spring 559 by its bending in and out transmits -the=viprac 
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| one with undulations perpendicular to the plane of the sur- 


| Lgned for use with records of this character, the point of 


| mitted to the diaphragm, may be applied to a reprodcucer 


| projecting moy be used in connection with either a vertically 


| undulating sound groove of the kind described in the Bell & 




















the vibrations throush the ricid connections 384 to the 
. 


cr 


diaphragm, the spring serving as a sort of elastic hinze to 

unite the style to the framo and the = serving as the 

transmitting medium batvween the spring and diaphrasn. 
In.the patent the particular form of record shown is 


7 


face, and the particular form of rovroducer .:shovm is des- 


the style being located arprroximately opposites the centre ofr 
the diaphrasm, but it is manifest that the same principle 
of mounting the style on the frame with a yielding connec- 


tion through which the vibrations of the stvle are trans- 


having the style point vrojecting beyond tha edgp-of the 






frame arter the manner shown in Figures 7 and 9 of the Bell | 


aba Tainter patent No.341,214 in suit, and that a style so 


Tainter patent Mo .541,214 in suit, or with & zig-zag or late 
erally undulating sound groove such as the etched record erod 
described in the French patent to Cross to which I have 
heretofore referred. That the illustration and description 
contained in patent No.341,288 in suit were merely intended 
to illustrate the inventive ideas without defining the limit: 
of the invention is very clear, as the patent states, in 
Line 57 to 67 page 9, that “in the foreroing description of 

tiie machine shown in the drawing dimensions, exépéittidns, | 


materials, and other details of construction are mentioned 


# 





with particularity for the purpose of enabling others more 
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the new imorovenent, and not as 
Limitations of the said improvements, since it is obvious 
that modifications can be made in details without devarting 


from the spirit of the 


heals 


Tt 


[fe 


nve 


On, and that parts of the ine 


vention can be used separatel;." 











From this it is apparent that more modifications in 
details which still preserve the spirit of the invention, 
were Clearly contemplated by Prof.Tainter, and claim 44, 
to which you particulerly call attention, is evidently 
phrased with the same idea, i.e.that the invention is 
broader in scope than the particular: form of reproducer 
Showm and described in the patent. This claim is as fol- 
Lows: 


"44, ‘The combination, with the revroducer stzle and 
the diaphragm or. device upon ‘which the raproduces 
sonorous vibrations arse to be impressed by said style, 
of a flat metal spring interrosed between tho stle 

and diaphragm and forming a yielding connection,. 
throush which the reproducer vibrations ara trans- 

mitted, said spring having a practically rigid con- 
nection with the diaphragm, substantially as dascrib- 

ed," | . 


ES OO ee 











For the ressons fiven I understand the term of this 
Claim are clearly intended to include any form of revroduc- 
er which has 2 spring uvon vrhich the reproducer style is 


supported and which spring kh s rigid connection between it 


and the diaphragm so that the spring forms. a yielding con- 





nection or clastic hinge through which the vibrations of the 


style are transmitted to the diaphragm, am this of tourse 
an” ge projecting 
includes not only the form of roproducer with the style 5e- 


yond ths sdse of the frame but the form with ths — 


opposite the face of the diaphragm as well. 


2 % 
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| Qof = Have you read and do you understand the mechanism 


ae | ee ee: a bee tee Bee => org 7 
descriped in "Complainant's Exhibit Patent 10,375,579 in | 


Suit’ and if so please stats what improvenent in the reproe 


ly to claim 20 ? 
A - - J] hava read and understand the patent No.375,579 to 
Taintcr reforread to in your question. That portion of the 


mechanism to which your question particularly relates, vizs 

















the revroducer. is best illustrated in Fig.V of the drawings 


which shov a reproducing diaphrazm 90 mounted ina suitable 


oor 
frame and connected to one arm of a lever 93, the other arm 


of which is in contact with and is vibrated by the undula- 


2 


tions a sound groove. The lever is in this instance shown 


28 connected to the diaphragm by a thread 94 and is mounted | 





to turn on its fulcrum 970, so that the vibrations imparted 
to the style point by undulations in the sound groove will 
be transnitted through the connecting thread to the diaph- 
racn. One of the great advantages secured by thus forming | 
the style as a two armed lever turning on a fulcrum with wea 


arm connected to the rubbing point which passes over the un, 

















ulations of the sound groove, is that it is thereby render 


ed possible to rar 





LJ i. = bis 7 - hea 
dinvhrocm yelstively to the enniitudea of tna unhilsations of 





Thus, if it is desired that the ampli- 


tude of vibration of ths disvhragm shall be equal to that 














of the undulations of the wund-groove, the tivo arms of the) 
lever will be made of equal length. 
On the other hand if it be desired that the amplitude 


seis ; , 
of vibration of tho’ diavhrarm shall exceed that o? the ree 


%y 
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cord 


ithe arm of 


made shorter than the 


}Sounds, but doubtless vith 


| It reads: 


undulations, t 


mhragm is made lonser than the 


~11@0 Lever which is 


o 


advanter 


2rrn bearing the 
the orp li tudo of vibrati 
the record undulations, 
connected to 
arm bcaring_the rubbing point, 
Says, lines 98 to 105, 


of ee 3 a, lever as 


Lever connected to the diae 


\ 


on of 
then 
the diapvhragia is 


Thus 


pace 5:s- 


is 


the reproducing 


Style is that by rmking the inner arm shorter than 
the outer, as showm in the drawings, the ia or 
the dzanhraam cen be uced, wh ich, though it ine 


volves @ Slight Loss in 5. loudness, 


is found to produce 


& more than commcnsating fain in distinctnsss of sn- 


unciation.= 
The converses of 


is by making the inner arm of 


the amplitude of vibration of the 


Claim 20 does not 


three constmictions which I have 


not state what the relative length of the arms of 


this statement is equally true. 


state specificelly any one 


That 


the lever longer than the outer 


Which would involve @ gain in loudness of the reproduced 


a iloss in distinctness. 


of the 
just described; it does 


the lever 


are, but is phrased in terms broad enough to include all of 


them. 


#20 
ducer of the 
ine the 
connscted with 


cribed," 


rupping style 
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In view of the wordine of 


ment in the specification that "it 1s obvious that modifica.) 
| tions may be made without dspart 


| invention, "I do not regard the particvler kind of lever, 


The combination with the 


rubping point formed on one arm 


dianiras 


diaphrasm of the repro- 


consistins of 


™, SubStantielly as dese 


shis claim and of the statvee 


ing from the spirit of the 


Raymond 


rupbing points 


diaphragm can be increased, 


& lever hcev- 
and the other 
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or charactsr of connection between such Lever and the dia- 
parega, 2S &t all matorial. thus, @ bell crank lever is 
s207m in the X% draving of the patent, and a thread connece 
tion is shown between the lever and the diaphragm, but I 


Should regard a straight lever, one arm of which was cone» 











| oat 
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nected to dizphreem either by a thre 


vy 


d or directly con- 
nected thereto by cement or oat therwise, 2S being generally 
included in the torms of this sree, 

Q. & Do von understand the construction and mode of or- 
eration of "Comlainant's Exhibit Defandants Machine’ and 
“Complainent's Exhibit Defendants Sound Record", If so, 


pisase explain the same ? 


cant 


Ae . I have carofully end repeatedly examined the machins 














ana record to which your aqucstion refers and am thoroushiy 
amiliar with the construction and mode of operation of the 
Same. The record is of the disk form having upon one of 
its sides & spiral groove of even dapth whose unculas ons 
are parallel with the surface of the tablet, that is, it 
ine zip-zag type of record which Cross described in his 


Frebch patent o f 1878 as beings the type which he preferred. 


























I observe that it is markad “E.Berliner's Gramophone, Pat~- 


ented Nov.8, 1087, Mey 16, 1888, May 6, 1e90, Feb.19, Logs, 


Oct.29, 1895, otier patents applicd for", aml I find these | 


dates to be those weon which thos following United States 


No.572,786, dated tlovernver Sth, L887. 
382,790, - " Hay 15th., 1888. 
427.279, " May 6th., 1890. 
= (E. Berl iner, a of Suess) 
634,545, dated Fob.12ti1.439 
943,625, uated Octoosr 29,1095. 
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I have carefully read these patents and also a panphiet | 
entitled "Paper road bofore the Franklin Institute, lisy 16, 
1688, on the Grampphone, by its inventor, Emile Berliner® 
and "Published by the United States Gramophone Company, 
Vashingeton,D.c." Mr.Berliner's patent No.372,786, sets 
out a process of forming sound record which consists - 
forming by means of a phonautographic apraratus a record 
upon a travelling layer of lamp—-black, then transferring. 
this phonautozravhic record by photoengraving upon metal, 
which motallic record vas to bo usod for reproducing. 

This is exactly the method described by Cross in his 


Vrench patent and lir.Berliner, after filing the application 


upcen Which his patent of Novomber Sebo No.572,786, was 


granted, discovered that Cross had anticipsted him by about 
ten yoers and he, Berlincr, thereupon.discarded that method 


Ky 
oO 
$s 
™% 
ac 
oO 


other, dascribed in his vatent of tay 1L5t:.,18&38 No. 
582,790, which method consists in producing a meena 
ic record through a film of becswax or paraffine (instead | 


of lampblack) on a metallic surface, and then subjeeting | 


the metal where it vas exposed alone the lined of the raw | 


| 

cord the action of ean etchings acid. This precise mthod | 
- = . a , 7 + = | 

was also disclosed in the French patent to Cross wherein it | 


is said. | 
Pthe lamp-black can be replaced by a body insulating 


| 
an umerlying metallic niet from the engraving action of | 
| 
| 


ae) 
Cross mentioned paraffine as an example of the insulat 


an acida.® 


Eis 


ing material with which to cover tlie nétsllic ‘plate, to fo 


the etching ground, and Berliner in his seid patent No. 
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ore by Oross in his French 


covered a plate with a thin 


patent No.124,215, that is, he 














coating of film of some sub- 


stance such as parazfine and then traced a phonautographic 


or transversely undulating 


ong the zig-zag line and thon ap- 


“Zigezag record through this filn, 


trouid not attack thea paraffine 











film, but uid etch or cat out the plate where it wes exposed 


along the 2ig-zag line; in 


dinery and at that time well know proce 


i | 
ay 
[te 
rt 


This fav 


being precisely the record which was secured unler the 


Syrench p 


PA 7 * U = « =5° rt = 55 
Berlincr’'s patent lo.582,711 is as follows: 


"1. fhe mathod of process of producing a record of 


sound-waves in solid 
tion or the recordod 


ing the surgace of such materia with a film of etch- 
ine ground that offers no perceptible mechanical 
esistence, thon making a phonautorraphiec record 


upon and throush the 


: 
ing.the record to the act 


agent, Ssubstantielly 


dle 


This is tr 


C oss in his French Patont 7 


the Cross Patent mentions pareffine as an exemple of th 


insuleatines meterial, and. Berliner’also mi 


the eclain is 1 —— aSy 


ot | 
elaim -as eit as sore of th 


atent to Cross above rorerred to. 


Se Statement of the 
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Ling: gov 


| ing no perceptible mechanical resistance, 


ial. forming his etching frouncd, 


> other claims of this patent 


other words he followed the or- 


etchings. 


1a record etched in the metal place, the same 


a, 


Claim 1 of 
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resisting material for reproduc- 
sounds, which consists in cover- | 

















etching ground, and then expvos- 
10n of 2 suitable etching 
as described," 








hod described by 
With the 
nd is dsseribed as offer 


but inasrwuch as 


D 
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| te 
ely 


mg 
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ores pareffine 
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ae al ie aa "..— 4 + 4: = 
sad to define that material 
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It is only conceivable that this | 
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could have passed the serutiny of the Examiners in the Pate 


ent Office, because as Tir.Berliner says in his Fran slin In- 


je deg de a, ~n ala: = com ha! i. —— =, a | Aan = : 
STILLS paper msntioned above not even the faxramincrs at 
| ~ a — a = .* = ] = ie 
the Patent Office kn aInvthing of Iir.Cross," In thi 


conncction I note in the Franklin Institute paper Mr.Ber- 
Liner acknovilciged Cross as the originator of the larp- 
black pnotoengraving mathod which he, Berliner, knew to be 


impracticable, but he says nothing about ir ,Oross in conmec- 


ical i «7 a hs 4 oe ~* 
ih the etening method, 


fad 


elon wy 
n his patent No.548,625 of October 29th,,1895, Mr. 
Berliner describes a method of duvlicating in hard rubber 
the racords etched in metal by the process sat forth in the 
patent t0.562,790, that is the: Cross process as set out in 
Freeneh patent No.124,216, this method of duplication con-= 
Sists in forming a copy of the etched record in relief or 
reverse, and then using this copy as a stamp or die to St-= 
cure an impression in wrd rubber, the latter being soften- 
ed by heat for the purpose. 
1 


‘As the record: "Complainant s Exhibit Defendant's Re- 


cord" is made on a disk of what appears to be hard rubper, 


| 
} 
| 
and as it is made under the patents of May 15th.,1888, Mey | 
6, 1890 snd October 29th.,18953. andas I have examined 


the same under a microscope sand fing it to have uvon tix 


its face a trax nsversely undulating or zig-zag spiral lins, 





which when acting in conjunction with 2 revroducer produces 


Sounds; I have no hesitation in saying that the same is a 








or relief copy of a zig-zag record, etches in mtal by sub 
I 


stantially tha method described by Cross in his, French 
row 4 


patent No.124,215 of 1678. In other words it does not life 
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|\fer from the record of the Cross patent in any particular 

(other than that it is formed in a rubber instead of a metal 

| disk, and this is mprely for the purpose of affording a 

Cheap means of duplication and does not produce any ahange 

Either in character or function, From this it will be 

clear that nore than ten years prior to Berliner Cross had 
|told the world how to etch exactly this record in netal. 

ltt does not appear that Cross ever actually constructed af v 

means whereby he could reproduce sound from his yanset. In 

|fact, it was not until Bell and Tainter invented their 

| loosely mounted or floating reproducer some years later that 

'&@ comsercially practical revroducer was known. Upon care- 

fully exazining Complseinant's Exhibit Defendants Sound Re- 
lcord under a microscope, I find that the spiral sound groove 
thereon has sloping walls, that is the groove in cross sece 
tion is V shaped with the point of the V slightly rounded. 
It is therefore the kind of a sound groove for which Bell 
land Tainter described their looscly mounted or floating 

| reproducer as being specially adapted. In lines 101 22, 

}page 1, to line 5, page 2, of the patent No.341,214, in 

suit, it is stated: 

"The reproducing style mounted as just explained is | 
Specially acavted for use in connection with a record 
in the form of 2 groove with sloping walls, and this | 
combination is specially claimed; but it mer -1s0 be || 
usefully employed in connoction with other forms of 
record." 

ait the time of filing their application for petoant No. 


$41,214 in suit, Bell and Taintor were undoubtedly acquaint 





1 ea -wW 


tte 


th tho various forms of record, ths.fd2son indented 
4 


the Cross etched, and their own engraved record, and the 
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sentence Which I have just quoted very clearly shows that 
they fully appreciated the value of the floating reproducer 
when used with "other forms of record" than their ensraved 
form. I have carefully observed the action of the repro-« 
ducing styl e on Complainant's m chine in conjunction with 
sound groove of Complainant's sounl record and have studied | 
the action of the same under the ubereslonen. I find that 
the grooves are exceedingly fine and thread-like and quite 
Shallow, end that notwithstanding the fact that the repro- 
ducer point seems sharp to ths touch, that it is, when com=— 
pared. with the thread-like groove of ths record, quite 
blunt. When the point of the style rests in the eroove it 


travels along the bottom thersof fully filling the groove 


=— a os = 


inn CHEE at all times with the walls of the groove on 
both sides; thet is, the style docs not move back and forth 
across the sroove, but fits snugly therein so that the slop-~ 
ing walls of the groove act simulteneously on the opposite | 
sides of the style point and puide the sams. I have also 
observed that notwithstanding the fact that the 9 und | 
themselves are considerably narrover than the lands or 
spaces hetween the srooves, that it is unnecessary when 
startince the machine to we any care when placing the style 
upon the record to adjust the style point within the 9 und © 
: | 
Groove, as the same will speedily approach the edge of such) 
groove and at once gravitate down the sloping side thereof 
until it assumes the proper adjustment in the groove,after 
BYOOVS 


Which the, guides the reproducing point, and by reason of the 


universal mounting of the reproducer thé grooves with its _ 
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Sloping walls compels this reproducer to follow the groove. 





"Complainont's Exhibit Defendants Machine" consists of | 
& revolving table supporting the record, (the table being 
driven by a clockwork motor,) the machine being provided 
with a loosely mounted reproducer resting by gravity upon 
the record. The reproducer proper (that is the frame or 
head with its supported style and diaphragm) is carried at 
one end of a wooden arm which is connected to the frame of 
the machine by a universal joint, This construction is 
Shown in Fig.l of U.S.paten? No.427, 279, May 6th.,1890, 
issued to Emile Berliner as the assignee of Warner SUeSS, 
in which patent it is stated that this mounting constitutes 
& universal joint and is so arranged that the stylus rests 
Lightly but with sufficient pressure on the tablet with its 
point in the record groove, and that reliance is placed 
upon this control of the stylus by the walls of the record 
groove sor tho movement of the stylus across the face of the 
disk; or eas it is stated in Berliner's patent No.534,543 


(where this sommrkin construction is shown in Fig.3) - 


®imhe rotating record proove will 





the face of the tablet". 


(The italics are mins) | | 
then "Complainants Exhibit Defer ants Record! operates | 
in combination with "Corplainant's Exhibit Defendants Man. 
chine® there is a record groove with sloping walls which 
forms an eificient guide to tia reproducing gtyle combined 
as : 
with a reproducer loosely mounted so that it can readily be 
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guided by the record, that is, it constitutes precisely the 
invention set forth in tho shina and fourth paragraphs of 
the statement of invention in the Bell and Tainter patent 
| N0.541,214 in suit. 

Referring more particularly to the specific construce 
tion of the reproducer, I find that it consists of a motal- 
lie frame or head havines 2 diaphrasm, eaprarently of ising- 


glass, secured therein, and a flat metal spring secured at 











one end to the frame of the revroducer and having a rigid 
| connection with the diaphrasm, the spring also having the 
style connected to it by 2 sst screw, which styles projects 
outside of or beyond the edze of the instrument. Further- 
more, the style point, (when retained in placa by the set 
screw with the erm rigidly connecting thse flet spring to 
the diaphragm) constitutes a lever having a rubbing point 
formed on one arm amd the other arm connected with the 
diaphragm, thse arm which is connected to the diaphragm, is 


Longer than the arm havine the stylus point. 





The result of this will be that any vibretion of the 

















stylus point will csuse a vibration of sreater armlitude 1 
the diavhraem. As I have If fore explained, such a cone 
struction would have a tendency to increase the loudness of 
the reproduce@ sounds, but at tho expense of the purity of 
quality, and by placing this reproducer on Defer ant's 
machine with Defendants’ record, I find the resulting re- 
produced sounds to be quite loud but exceedingly harsh and 


* 


disagreeable to the sar. “lar 


- 


Adjourned by consent to Wedre sday March 29th,1899 at 10.A.1¢ 
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Washington, D.¢., | 


- March 2%, 3899, 


Met pursuant to adjournment. 


Present: 


Parties as before. 


Q@. 10 = Please state whether or not you find tha con- 


structions defined in amy of ths claims of ths patent No. 







341,214 in suit enbodied in "Complainant's Exhibit Defendan-+ 
or "Complainant's Exhibit Defendants’ Recorda®, 
and if so, please indicate the particular claims, giving 
your reasons for any conclusions you may reach ? 

A. I find in tho machins referred to the construction | 
definsd in Claims 19, 20, 21 and 25 of Patent No.541,214 
in suit, and when said machine is combined with defendants" | 
record I also find the construction defined in claims 22 an 


26 Of cach patent. 


For the sake of clearness I will consider these claims | 
| 





one at a time and point out the features in defendants’ 
machine and record which respond to the demands of each 


claim. 
Claim 19 reads as Zollovs: 


*19. The combination, with a reproducing style, of 
amounting therefor, which Loaves Said style face to 
move laterally and thersby adjust itself automatie- | 
cally to a sound record, substantially as deseribed.? 
I note that this claim uses the exvression "style face| 
to move laterally" but I find weon inspection of the orig- 
inal specification in the files of the Patent Office that 
this should be "styled fren to move laterally." 
Turning now to Defend: nts " machine, I find, that it has 
| 


_) 





& reproducing style, which is the metal point rosting usvon | 


| 
, . ee 
the record; JI find this style combined with a mountings, | 
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Which is the reproducer head end the long wooten arm sup- 

| porting it; and upon pperating the machine with defendants 
record thereon I find that this mounting is such that it 

| leaves the style free to move laterally by reason of the 


turning the wootten arm upon its vertical pivot pin, and 


thet as a consequence the style automatically adjusts it- 
self to the record. I have revcatedly demonstrated that 


the mounting of the reproducing style in defendants’ machine 
is such as to leave the stvle free to move latmrally and 
that by such movement it adjusts itself automatically to 
the record, I have many times placed the style carelessly 
upon the record, using no effort whatever to adjust it 
thereon, and that upon starting the machine the style in- 
variably adjusted itself automatically to the record as per- 
fectly as if the utmost care had peen exercised. I have 
removed one record and placed another upon the mweci.ine with- 
out any effort at adjustment, and alyays with the same re- 
sult, the style shifts laterally and autoratically adjusts 
‘Ltself to the record. 
There arc but tivo elemnts mentioned in the clain, siz. 
the revrocucine style and the mounting therefor, Both of 
these elements are found in Defendants’ machine, and when 
combired they or rate precisely in accordance with the 
terms of the clein. I am not unnindful of the fact that 
the wooden arm constitutane the mounting for the reproducing 
tyle in Defen ents! Machine is longer thon that shown in 
the Bell and Tainter patent, but I fail to find in the 
dencripttion of the patent, or in the terns of + the clain, 
anything whatever limiting the invention to any particular 


| Length of arm, and in as mich as the tmmxk function of Bey’ 


Research ‘Li 





| 
t 


| 


1 
has 
bra r 


‘ 


58. 


style thus mounted is precisely the same: in Defendants!’ Va-! 


chine as in the construction shovm in the patent, I do not 


| regard the matter of the longth of the wooden arm in dsefsne 
dants'’ machine as of any inportanee whatever. 


I have no hesitation, therefore, in stating that I | 


| 
find in Complainant's Exhibit Defendants' Machine the 


precise combination, operating in the identical manner de 
fined in s¢ 


ld Claim 19 of the Patent No.341,214 in suit. 


Cisim 20 reads: | 


"90, ‘The reproducer loosely mounted on a suitable | 
Support, so that the reproducing style is capable of 


a latcral igen and may in consecuence thereof 
adjust itself? autometically on the racord, substan- 
tialiy as loser lead . 


I Zind in Defendants’ Machine a reproducer, which is 


the metallic frame or head torether with its supported dia- 
phragm and style; I find this reproducsr mounted on a | 


| 
suitable support which support is the metallic arm extending 

| 
out from the side of the box enclosing the motor; furthoer- 


3 


}more I find that the reprotucer is looscly mounted through 





the mediums of the wooden arm pivoted upon said support so 


| that the reoroducer is capable of a lateral movoment, and 


that as a conssaquence of such cavacity for 1a tered movement 


the reproducing style free to and does automatically ad- 


just itself on the record 


The looses mounting whereby ths reproducing stile is 


enabled to move laterally consists 


S, aS I have stated above, 


in the long vooden arm carrying the reproducer and svinz- 


ing in a horizontal plane around its Baye’ pin besring in a 


socket on the outwardly actenitar natalie arh or support. 


When Defendants ' record is placed on tho michine and 
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the reproducing style allowed to rest on the record, if 
the style point falls on one of the lands or ridges be- 
tween the sound grooves, rather than vithin one of the 
gsrooves, on revolving the record the style immediately 
Shifts laterally, thus adjusting itself on the record, 
Moreover, I notices that this capacity for Lataral 
movensnt not only enables ths style to adjust itself to 
the record groove, but that the style "“follovs" the re- 
cord groove from the outermost to the innermost spiral 
thereof, thus doing precisely the two things which Bell 
and Vainter say in their description this freedom of 
Lateral movenent for tho Style is designed to do, that 


is, permits the style to "edi itself to the record® 





anc then follow the record. The specification says 
“the reproducer x x in consequence of the flexibility 
of the rubber tubing 32 is free to follow the record," 
page 4, lines 57 to 63. 

I i not overlook the fect that in the construc- 
tion shovm in the Bell ‘inl Teinter patent means are pro- 
vided whereby the record is not only revolved but ie 
2lso intended to be given a moverent ine straight line 
past the reproducing style, while in Defer ants' Machine 
the record is only revolved and the stvle point is 
moved across the racord in an are which approximates a 
Stroight linc. I do not, however, regard the patent 
as limited to a construction wherein the record has this 


- 


rectilinoar movement. the specification éxpressly 


O71 


Viale 


states that “it is evident thet various modifications 


Researe 


other than those indicated con vs mada and gia inwkone 246 Wile 
bry 





still be employed in whole or in part, and also that parts 


of the invention can be used sevaratesiv’, (Page 6,lines 


And the specification further points out that there is 
|@ liebility to @issrranzerent whereby the record will not 
have this movement and axnleins that in such or gd milar 
cases the cayvability of free lateral movenent thich the 
style has be reason of its loose mounting will ereble it to 
| toltiow the record as well 2s adjust itsel? thereto. 

The patent says, pase 4, lines 68 - 84; 

"There exists alyays a liability to disarranzenent in 
some part of tho machine sither in the recorder or 
the suypport therevor or the recordine tanlet or its 
support, or if there is no disarrangament it will be 
GQifficult to insure that the raproducinge stvle snould 
touch the record precisely at the proper point if the 


reproducer be held rigidly. Difficulties on these 
accounts are avoided by ths loose or flexible mounting 


of the reprotucer, ths style automatically adjusting 
1itsel? to theproper place on tho record. It will be 
seen that the rsvroducer is rounted on a universal 


joint so that it can move in any direction. Ths 
rovercnt paallal cith the face of the tablet sould, 





(Italics mine) 

Li is apparent thsrefore that the freedom of lat ral 
novement possessed by the raproducer vith its supported 
style in defendants’ machine, confers uvon such reproducer 
and style preeisely the functions which the patent pointed 
out as ros sulting from the Loose mountine and free lateral 
moverent defined in claim 20. 

For the reasons friven @ am of the opinion that the exact 
CONSeYECELOR def eiHea tn Claim 2 30 is found in Complein-~ 


* 


saith Exhibit Deferdants" Machine. . ‘ 


The 2lst. clain roads: 
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"21. The reproducer mounted on a universal joint and 
held against the record by yielding pressure, sub- 
stantially as dascrined. " 

As I have pefore pointed ovt, I fini in Defendants! 
Machine @ reproducear, which is a metallic frame or head with 
iis supported diaphrasm and style point, such reproducer 
being carried by the lonz wooden arm, which arm is mounted 
at its outer ena on the outvardly extending metallic arm by 
|} Means of the vertical and horizontal pivots constituting a 
universal joint therefor, When defendants" record is vlaced 


upon the machine and the reproducer put in position to co- 


overate therewith, the reproducer is held arainst the record 


by the yielding pressure due to its om we 


all 


ent, or as the 


? 


|} patent No.427,279, granted to Eerliner as the Assign « of 


C2 


uess, defines the action of this construction "the stylus 

| rests lightly, but with sufficient pressure, on the tablet 
with its roint in the record groove," The reproducer ie 
free to rise and fall in response to any irregularities, 
(such as warking of the record) without in any way inter- 
fering With the & contact betveen the style point and the 
undulations of the gs und groove. In short it is a gravity 
Or floating revroducer. I have demonstrated this repeate 
edly by placing a badly warped record on the machine in cone 
| junction with thse reproducer and have found that the lattor 
‘Yises end fells with the werped surfaea of the record, 
yielding to the inequalitics or irrervularities duc to the 
EEX Warping, without ones withdrawing the style from the 
groove, exactly as a cork would rise and fall with the 


waves of tho sea, ‘Very clearly then the construction de- 





| fined by Clain 21 is embodied in Defew ants' Machine. 
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having a style rubbing in said groove, and, as I heave ex- 


identical construction do anea by the claim, is found in dew 
jact in exact accord with the terms of thse eclain Clearly 


thoreofre, the construction defined by claim 22 is found in 


ldefendants! combined mach and record. 


Vad operating with Commlainont's Exhibit Devfendents! ttachine 


eecord formed therein, as I have demonstrated by operating 


it 





i quotes Claim 22 ; 


"22, The combination, with a grooved tablet or other 
body having a sound record formed therein, of a re- 
producer havins @ rubbing style loosely mountec, so 
that it is free to move laterally and thus adjust 
itself to the groove, substantially as described.* 


When defentants' Record is employed, 


‘ole 


s it intonded 


a 


to be, upon Defendants’ Machine, I find a grooved tablet 


having a sound record formed therein; I find « reproducer 


pisined in connection vith Claim 20 this style is loosely 


nounted SO that it is free to move laterally and thus adjust 
itself to the grooves. Kach element of clain 22 having the 


ee | = i 


- 7. oe 4 | 
fendants contdned machine and record, avd the element co- 


* 


Claim 23 is as follovs: 
"23, The combination, with the tablet or other body 
having the sound roa eOHe formed therein as an irre. 
monet &roove with sloping va 4J1s, OF & ravroducer hav- 
ing a Style for rubbing over said record, and mounted 
on @ universal joint, substantially as descrils a. 


In Complsinants! Fxniibit De?foneants! Record mounted upon 


I find the combination o7 a taplet, which tablet has a sound 





Fhe machine and Obtaining reproductions of sound tmrefronm, 


such is in the form of a Groove, which groove unon insp nection 


] 


ine to be irresular in character, that is, it is a spiral 





- 


oove With irregularities or zig-zag sinuosities corrsspond- 


om 
= & 
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O22 such reprocucer rubs over the rocord aes damended by said 


ijelaim 26, 


3 


| ing to Sound Waves, ani upon carstully inspecting such eroove | 
under a microscope I find, as I have heretofore stated, that 


the walls of the groove slope tovards each other so that in 


fle 


f ote 


cross section it is of V-Shape ‘vith the bottom or point of 


the V-slightly rounded. I find therefore a tablet having a 










iSOunderecord formed thorcin as an irresulsr groove with slop- 
ing walls as domanded by claim 23. As I have pointed out in 
jconnection with claims 19, 20 and 21, the repvroducer of De- 
fendants' Machine is mounted on 2 universal joint and I find 
thet vpon operating the machine in conjunction with the 


sound-record constructed as I heave just dascribed, the stile 


eroove 


1, 


c 
8 


La 


fe 


sn emis a a a am. = ae as! a a. a = 
heave heretofore pointed out that 


- 


i= 


me 
vd oh week 


Ja 


loping wells, as found in Defeilants’ Record, docs exe 


} 
rid 


actly what the tuvenkxen inventors Bell and Tsinter point 
lout in their patent in suit that it is inti ndsd to do, that 


s it "forms an efficient guide to the revrodueing style." 


{ae 


liot only do my own experience and observation vith the de- 
lfcndants' record prove that its groove with sloping walls 
forms en efficient guide for the reproducing st-rle, but I 
fing that lir.Berliner hinself states in his U.S.Patent No. 
534, 543 (page 25, 26) that "the rotatine record rroove will 
gvide the stylus." 
I find therefore that when Defendants’ Machine is orer- 
in conbination with defendants record it embodies a 


| 
el, ka mn g-8 f 


on irrepuler 
. J 


tablet heving a. sound record formod therein a 


me | 


) 





groove with sloping walls withxaxkanembrmtz a roproducer 


having a style! for rubbing over said record and mounted on a 
Raymond R. Wile 
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arsal joint ¢s demanded by clain 23, 


The Stile in the reproducer of Defendants! Machi 


inch, being secured to the frame by means of & small set 


readily obsarved, Clearly then the constructi on dsfined in 
Clain 25, vig: a reproducer having a style projecting beyond 


edea of the instrunent, is found in Defendants’ Machine. 


defined inclain 44 of the Tainter patent No.341,288 in suit 


lied in Defendants’ Mechine, giving your roasons for your 





I have horstofore explained that Nefon orts' Mechine has) 


Jaiephe apy through an arm vhich is united to the*spring and 


Claim 25 reads: 


fos. A reproducer having a style projecting beyond th 
edge or end of the instrument so that the position of 
the point of the style on the record may be readily 
seen, substantially as describad.* 


24. tO the frame or le ad of the its trument so as te 





eyond ths sdge therco? to the extent of about half on 


re i 


By reason of this vrojection bevond the edges of the 


position of the style on the racord mar be 


e—t 


——E— 


an 


Plaass state whethor or not you find the construction 


mt 


"44, The combinzstion, with the reproducer style and a 
diaohram: or device upon which the revroducad sonore 
OuS Vibrations are to be imprissed by said style, of 
a zslat metal spring internosad between thn style and 
diashrarm ani forsinc a yielding connsction, through 
which the reproduced vibrations are transmitted, said 
spring having a prectic-liy rigid con-2ction With the 
diaphragm, substantially as daseriped,4 


pring attached to tho side of the reprodcucer frame 
the style is sscured on one side of said spring, the 


le ae 


Side of “which spring has a rigid connection with the 


- 


hey 
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as * 


nted to the diaphragm 45.By reans of this construction. 


ths sprins forms 2 vialdinre conset'on ft -roneh csrhich thea vie 


oe 3 de Fy oes F - = 7 . a a 
ibrations of ths strle ara transmitted to the diankras 





\ 


Giloirm 


> 


4 has four olemtnts, ts revroducer, style, the 


diaphram, the flat metel soring int rvosad betveen the style) 
rand Gophroammy, aml the rigid con:setion betveen the svring 
and disphrarm, I find these four ele~merts in the revrotucer 


}O2 Defements! Tachine arroenged and co~acting in precisely 


the manner defined by Clinim 24, and I thorefore find in de- 


fonflants' machine ths construction defined py s2id elain., 


Q. 12 = Please state whether or not cou find the construction 


aefineda in Claim 20 of the patant to Tainter 80.075,579 in 





[Lever having its end connected to the dtaphyrarn. and 





suit embodied in Defontants' machine, and if so, please give 


your rsasons for your onihion ? 


A Cli in 20 of patent Ko.375,579 in suit is as follovs: 


‘20, The Combination, with tho @lanhysrem of the ree 
mrocucnr, of the mibb: Style consisting of a levar 


iin si 
7 i = . - @. % as 7 4 = =, ~ i ~~ © * a 
BOVIS tne Sunbing nohnt LOUNGE On One arm and the 


Oulcr connectod With said diaplr apn, substantially 
3 iW 


ae uageriie d, 


ee a ot, eet (ee - = - ie 
2. répvoducer of dinfanicnts’ machine has a diaphrarm 
WhiCi 2S combined with a Lover fulertumed on the flat soring 


avssached to the siiec of te revrocucer, the lonrcr arm of the 


ih 


= be 


fel 


_~: 
le 


i > = a alll a . ee = = Z ea 
8 L£varnn OF with ranroducsar,. As this is the 


wieal construction dcfinea in Claim 20 ebove quoted, 1 


= -_— ea 2 ee ae 


find in def ndcnts'® Veciine the Zz construction dsafined in 


nel 
\-t= 
rr 
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OR THE Save District or New York. 
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Proofs for final he 
plainant under the pr 





isions o: the 67th Rule in 
. Equity, pursuant to reement beforé Reeve 
Lewis, a notary public in\and for the District of 
Columbia, acting herein as\Specia! Examiner by 
consent, ut the offices of Phik Mayfo, Esq., No. 
620 F street, N. W., Washingtou, Vy. C., beginning 
March 27th, 1899, at 11 a. M. : 









\ 
% Present—Puitip Mauro, Esq. /for Complainant, 
Wa GrstaVE BussinG,/Esq., and Horack 
. Prrtit, Esq., fof Defendants. 


sal 


| 
nse] offers in evidence 


; Complainant's ¢ 
| of the following\Letters 4 


Patenr Office copi 
Patent, to wit: 


(1) No, 34Y214, to C. A. Bell an 
: Tainter, datéd May 4th, 1886, to be mark 
| 







“Complainant's Exhibit Parent No. 341,- 
214. in sit.” 

(2) No. 341,288, to 8. Tainter, dated May 
4th, (886, to be marked *'Complainant’s 
Exhibit Patent No. 841,288, in suit ”’ 

3) Patent No. 375,579, to 3S. ‘lainter, 
ated December 27, 1887, to be murked ‘ 
“Complainant’s Exhibit Patent No, 875,579, | 
in suit." 
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46 “Se also olfers for idensffication a ma- 
| chine to be marked omplainant’s Ex- 

hibit, Defendants’ Mg¢hine for Identifiea- 

tion,’ and: 
| A sound record to be marked **Complain- 
ant’s Exhibity De Sound Record 
for Identification.” , 


| 
| And .theripon, SHELTON T. 
| 





| truth, the whole truth and nothing but the truth, 
deposes and says: 


Q1. Please stare your name, age, residence and 
occupation. | 
‘ A. Shelton T. Cameron; 41 years of age; resi- 
dence, Washington, D. C.; ocenpation, solicitor of 
patents and expert in patent causes. 

Q2. State briefly what experience you have had 
inexamining patented and other structnres, and 
comparing the sume for the purpose of determin- 
ing questions of ilsntity and dissimilarity, and 
wenerally. your experience as an expert in patent 
causes? 

A. Asa youth [ was vreatly interested in math- 
| ematics and mechanics wud spent much time in 
| workshops and manuluetories studying the con- 

48 struction and operation of mechanical structures, 
andinmy mature vears I have continued such stud- 
ies visiting in the lin+ of my profession numerous 
establishments where diferent mechanical devices 
were in active operation. For more than eight 
years [ was an assistant examiner in the United 
States Patent Qilive where it was a part of my 
daily duty to study devices for which patents were 
sought, to compire tle same with the State of the 
art as disclose iu domestic and foreign 
patents, as well as in printed publications, uni to 
report upon the same, In the practice of my pro- 
fession I have preyed and prosecnted numerons 


47 
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applications for patents and have been repeatedly 
called upon to testify as an expert before the U. 
S. Courts in patent causes. 

Q3. Are you familiar with the wt of recording 
and reproducing sounds, as prac ically curried on, 
and with the literature of that art, and if 30, 
please state how such familiarity was acquired? 

A: Iam quite familiar with the art referred to, 
not only as the same is practically carried on, but 
as such art is disclosed in patented and unpat- 
ented strnuetnres and in the literature relating 
thereto. Since entering npon the practice of my 
profession I have prepared and prosecuted numer- 
ous applications relating directly or indirectly to 
this art, und have repeatedly given expert affida- 
vits and testified as a mechanicalexpert in causes 


before the U.S, Courts for alleged infringements » 


of talking machine patents, I1 have repeatedly 
testified as expert witness in causes in which the 
Bell and Tainter patent No. 341,214 and the Tain- 


ter patent No. 341,288 here in suit have been in- 


volyed. Ihave already given an expert affidavit 
in this cause in connection with the motion by 
complainant for a preliminary injunction. 

(jt. Have you read and do yon understand the 
invention set forth in Complainant's Exhibit Pat- 


‘ent No, 341,214 in suit? 


A. Ihave read and understand the patent re- 
ferred to. : 

Qs. What improvements and invention, in view 
of the prior art, do you find described and claimed 
in said patent, having reference particularly to 
the reproducing devices? 

A. The invention set forthin patent No. 841,214 
consists of a method of and apparatus for record. 
ing and reproducing speech and other sonnds. 
The art of recording and reproducing acoustical 
vibrations necessarily consists of two (listinet oper- 
ations, viz.: First, the recording of the acoustical 


vibrations; second, the reproduction from the ree- 
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ord obtained by the first operation of vibrations 
similar to the orjginal or recorded ones. The first 
of these operations, /. e., the recording of sonnd 
waves, was a familiar one to scientists for many 
years before it was discovered how to perform the 
second, or reproducing operation. As early as 
1857 one Leon Scott devised an instrument subse- 
quently known as the “Scott Phonantograph,’’ 
which produced a visual, record; of sound-waves. 
Scott’s phonautographic record was obtained by 
coating a tablet with lamp-black and allowing a> 
style carried by a suitable: diaphragm to rest 
against the tablet while the latter was revolved 
and at the same time given a rectilinear motion 
past the style. In the absence of sound the style 
traced a regular spiral line of even depth in the 
lamp-black on the surface of the tablet, but when 
sound-waves were cused to impinge upon the dia- 
phragm the spiral line traced by the style in the 
lamp-black became an irregular, zig-zag or sinuous 
line of even clepth, the sinuosities of which were 
in a plane parallel with the surface of the tablet 
and corresponded in form to the sound-waves im- 
pinging upon the diaphragm. This gave a visual 
record of the acoustical vibrations. but there was 
no known way to reproduce sounds therefrom. 

By Alexander Graham Bell’s invention of the 
speaking telephone it was clearly demonstrated 


‘that if a diaphragm was cansed to vibrate by or in 


accordance with sound-waves and a second dia- 
phragm were mechanically caused to copy or 
vibrate in imitation of the vibrations of 
the first diaphragm, the sound which set 
the first diaphragm vibrating would be _ repro- 
duced by the second. This suggested the pos- 
sibility of securing a record of the vibrations of 
the first diaphragm in material of sufficient solid- 
ity to be utilized in imparting vibratious to the 
second diaphragm, and in this suggestion the art 
of recording @/ reproducing sounds had its birth. 
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Two inventurs, one a Frenchman named Charles 56 
Cros, and another an American, Thomas A. Edi- 
son, nearly simultaneously invented means by 
which this suggestion conld be carried into effect. 
As the invention of Cros was a carrying forward or 
elaboration of the Scott Phonanrograph I will 
deseribe it first. 
On April 30th, 1877, Mr. Oros ileposited with the 
French Academy of Sciences a description of his : 
method in which he said: 


**Process of Recording und Reproducing 
Audible Phenomena. In general my process cathe: 
consists in obtaining the tracing of the to-and- sh aan Pe 
fro movements of a vibrating membrane, and - 4 

5 . | ae < : rh) ee 
the utilization of this tracing for reproducing oar 
the same to-and-fro movements, with their rene 
relutive inherent durations and intensities in ah 

» the same membrane, or in another adapted for 
furnishing the sounds aud noises which result 
from this series of movements. 

\Ve nre, therefore, concerned with the trans- 
formation of an extremely delicate tracing 
such as that obtained with a delicate stylus 
rubbing upon a surface blackened by a flame, 
to transform, I say, these tracings in relief or 
in intaglio in resisting material, capable of 
guiding a moving body which transmits these 
inovements to the sonorous membrane. 

A light stylus is connected with the center 
of u vibrating membrane; it terminates ina 57 
poiut (metallic wire, the barb of a feather, 
etc.), Which bears upon a sirtauce blackened 
by aflame. This surface isa part of a disk 
to which is given a donble movement of rota- 
tion and rectilinear progression, 

[f the membrane is it rest, the point will 
tracea simple spiral; if the membrane vibrates, 
the traced spiral will be nnduluting and these 
undulations represent exactly all the to-and- 
fro movements: of the membrane with their ' 
times and intensities *’ 


It will be seen that this is in effect a Scott phon- 
autograph and Mr..Cros then proceeds to deseribe 
how he secures from this tracing in lamp black his 
record in resisting material. fv says: 
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53 “By means of (he photographie process, 
which, in fact, is well known, this traced, 
transparent, undulatory spiral is converted cr 
into a line of similur dimensions, in intaylio 
or in reliel, in resisting material like tempered 
steel, for instance, 

‘This done, this resisting surfaceis, by means ( 
of a motor upparatus,- made to turn 
and to progress rectilinearly with a ve- 
locity like that which was used in the regis- 
tration, ; 

If the reproduced tracing is in intaglio, a 
metallic point (and if itis in relief a notched 
finger), held by a spring, bears upon the trac- 

a ing at one end and is connected at the other 
+ end with the center of the membrane adapted 
59 for sound reproduction. Under these condi-. 
tions, this membrane is not any more acted 
upon by the vibrating air, but by the tracing 
controlling the pointed stylus by pulsations 
exactly like those to which the membrane was 
subjected in recording, both as to duration 
and intensity. ‘The spiral tracing represents 
the successive equal periods by its increasing 
and decreasing length. There is nothing in- 
convenient in this if only the outer portion of 
the rotating circle is used, and if the spirals 
are close tozether except that the central] part 
of the disk is Jost. 
In aj] cases, however, a helical tracing upon 
a cylinder is much to be preferred, and I am 
actually engaged in finding a practical embod- 
60 iment of this.”’ 
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May 1st, 1878, Cros took out a French patent 
No, 124,213, in which he said, speaking of dif- 
ferent kinds or forms of sound reeords which might 
be made: 








‘The question is of registering by a contin- 
uous tracing the vibrations of a diaphragm. 

I see three kinds of tracings; a transversely 
undulating tracing; a tracing undulated in 
depth; a simple lineal tracing, straight or 

s rectilinear which I will call the straight trac- 
ing. e at 










‘ 
BY ~ aus ‘ i 7 wat! = > ie 
af j Be Wim ' 














| rane 
foil YT oe Pg ee 


ymon! R. Wile 
<escaten Library 


Shelton I’. Cameron, 2] 
The tracing undulating indepth is that which Gt 
Mr. Edison adopted, alter having abandoned 
diverse projects basedwu the straight tracing. , 
v This tracing requires 1 notable force of the | . 
stylus on a yielding substance. 
‘Tin foil gave the first results. Despite the 
ri i ; reclucing advantage of the immediate repeti- 
: tion, despite the facility and simplicity of its 
| use, I do not believe in the future of tin foil 
in phonography. However, tin foil has been 
wk proposed and used with snecess for the first 
time by Mr. Edison, :; 
, It will be seen further on that I obtain the 
immediate repetition by another process which 
vives moreover the facility of indefinite rep- 
: etition 
ot ‘he transversely undulating tracing is that 
. whieh I propose first. Obtained by lamp-black 
‘-_ deposited upon the surface of glass or smooth 
q paper, it is that which requires the least force 
of the tracing stylus. 

Consequently it will eive more details, more 
fineness in the results, since it opposes the 
slightest resistance to the small vibrations, 
which are also the weakest ones. 

: It is this process which will give, in my 
’ } opinion, serious and complete results.’’ 
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4 After explaining one method which he follows 
| for obtaining a record in solid material from this 
transversely undulating or zig-zag tracing in lamp- 

black, Cros proceeds to indicate a method of 63 
etching a zig-zag record in metal by the use of 

acids. He says: 4 | 


‘The lamp-black may be replaced by a Es 
body insulating an underlying metallic plate . | 
from the engraving action of an acid. In this | 
cause the work of the stylns is increased by the 
cohesion of the insulating substance. Tallow, 
paraffine, the varnish of ayuue fortis can 
serve"? 


ad | That is, he can take a tablet of metal and in- 


stead of lamp-black, coat it with tallow or paraf- 
tine or other substance resisting the action of 
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acids, and then get lis aig-zng tracing in this 


coating just as the Seott phonantograph did in 


the lamp-bluck, after whieh acid is applied to eat 


out the metal along the line of the tracing. Brief-_ 


ly stated then Cros disclosed in 1877 and 1878 a 
method of producing 2 record of sound-waves in 
solid resisting material by ploloengraving, the 
phonantographie record of such sonnd-waves hav- 
ing tirst been produced as an nndulatory line of 
even depth in a traveling layer of non-resisting 
material, such as lamp-black; and he also dis- 
closed a method of producing «a phonautographic 
record through a film of suitable etching ground 
deposited upon a traveling surface of resisting ma- 
terial, such as metal, and then subjecting such 
surface to the action of an etching agent, such as 
un acid which attacked said surface only at the 
places where the etching ground had been removed 
by the revording stylus. This record described by 
the Cros patent of 1875 was a transversely undu- 
lating zig-zag or sinuous groove of even depth, 
though it is evident from the quotations which I 
have made that Cros understood that there was a 
record groove with vertical undulations, for he 
suys: “Lsee * * * the tracing undulated in 
depth.'’ This record with vertical undulations 
was the form adopted by Mr. Edison in his tin-foil 
phonograph of 1878. Edison tvok a tablet having 
a spiral groove cut thereon and covered it with tin- 
foil. A style attached toa diaphragm was sup- 
ported with its point resting on the tin-foil imme- 
diately over the spiral groove. In this case the 
vibrations of the style were not parallel to the 
surface of the tablet, as in Seotr’s phonantograph 
and Cros’ etched zig-zag record, but were perpen- 
dicular thereto, and when the tablet was revolved 
and given rectilinear motion past the diaphragm 
and style, sound waves impinging upon the dia- 
phragm vibrated towards and from the tablet sur- 
face, and enused the style to indent the tin-foil 
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over the spiral groove formed in the tablet and 
thereby trace an undulatory spiral line in the tin- 
foil, the undulations bein perpendicnlar to the 
surface of the eglinder anil corresponding to the 
sound waves impinging upon the diaphragm. 

It thus appears that as evrly as 1878 there were 
two well known forms of sound records, viz., the 
zig-zay vecord of even depth, as in the Cros etched 
or photoengraved record; and the one of uneven 
depth with verticle undulations, as in the Edison 
tin foil record.» To reproduce sound from Cros’s 
zig-zag record, whether the same were etched or 
produced by the photoengraving process, it. would 
be nevessary to adjust a style attached to a dia- 
phragm in the record groove and give the tablet 
the rutation and the rectilinear movement it had 
when forming the record. ‘The style would rest in 
the eroove whose undulatory or zig-zag side walls 
would ennse the style to vibrate from side to side 
thus causing the diaphragm to copy the vibrations 
of the recording diaphragm and thereby reproduce 
the recorded sounds. 

To reproduce sound.from the Edison indented 
tin-foil reeord having vertical wndulations, if was 
necessary to carefully adjust the style of the re- 
produeing diaphragm in the indented groove, and 
upon rotating the record fablet and giving if rec- 
tilinear movement, as was done in forming the 
record, the indentations in the tin foil would cause 
the style and its attached diaphragm to vibrate 
towards and from the tablet snd copy in an imper- 
fect way the vibrations of ihe recording dia- 
phragm. 

In forming a sound record by either of the above 
methods it was immaterial whetler the tablet was 
u disk or a cylinder, as in either case the record 
would be produced in the form of a spiral groove 
on the surface of the tablet. - 

While both Cros and Edison describea means by 
the use of which it was possible to record and re- 
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70 } produce sound, the Edison phonograph amounted 
to nothing more than a scientific toy, by which the 
theory of sound reproduction might be demon- 

_-~ strated, and? so far as I am aware, Cros never ae- 

— tnally constructed the devices described in his 

French patent. It appears that Edison sueceeded 

» in actually obtaining reproductions of sound from 


4 intelligible reproduction of speech. Edison’s re- 
producer was adjusted by the exercise of great 
care and skill into proper relation with the in- 
dented record, and then clamped rigidly in posi- 

} 71 ‘tion. As the groove of the record is an exceed- 
’ ingly fine, thread like line, this adjustment was 
very difficult to secure, and even when such ad- 
justment was snecessfully accomplished it was by 
no means certain that the proper relation between 
the style and record would be maintained. Inac- 
curacies in the construction of the machine, so 
minute in churacter that 1t Is mechanically impos- 
sible to avoid them, would throw the record groove 





ont of aliznment with the style, or would cause © 
the groove ty “pproach too close to, or recede too 


- . far from, the point of the style. For example, if 


the record tables was a flat. disk, any departure. 


of the snrface from a true plane, as by warping, 

. 72 even to the extent of a thousandth part of an 

ae | inch, would eanse the record to fail entirely to 
contact with the style, or else to bear upon it with» 

such force us to iron out or deform the undula- 


tions. Jn fact, the finer and more delicate- undu-. 


lations were ironed out, even with the most 
accurate «adjustments obtainable, while the 
>» larger undulations were so _ distorted that 
“they no longer constituted even an «approximate 


- e 4 = 
record of the original sounds. Of course, when 
the style was tlins in the act of ironing out an un- 
dulation, the latter was not causing the reproduc- 
. ing diaphragm to correctly copy the vibrations of 
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his phonograph, but it was found impossible to use" 
- ~ this tin-foil phonograph in practical affairs for the 
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the original or recording diaphragm, and conse- 73 
quently the original sonuds were not reproduced 
even) the first time the record was used. I might 
add that the adjustment necessary to secure the 
proper contact between the style und the undula- 
tions or indentations was necessarily so accurate 
that variations of temperature alone were sufficient 
to throw Edison’s rigidly clamped reproducer out 
of adjustment so that records made at one temper- aig Toa 
ature could not be reproduced at another fem- , 
perature. 
By the method described In their patent No. 
341,214 in suit, Bell and Tainter ev or engraced ; 
an nndulating record groove in a tablet of wax or 74 
wax-like material, by means of 2 entting style hav- 
ing its point imbedded in the tablet surface, and 
attached to a vibratory diaphragm upon which 
<ounds to be recorded were allowed to impinge. The 
riblet of wax or wax-like material is soft enough to 
enable the cutting or engraving style, when actu- 
ated by a force so weak as that ofa sound wave fo 
readily cut the undnuintory groove therein, and 1s 
at the same time sufficiently solid to enable the 
nndulations of the sound groove to actnate the 
rubbing style of the reproducing diaphragm with- 
out being themselves iroved ont or distorted. The 
entting action of the recording style is not that of 
a knife edge which merely enters the material and = " 
crowds it to one side, but isa true engraving ac- 
tion, whereby a portion of the tablet is removed in 
the form of chips or shaving to form the sound 
groove. The patent says that the essential new 
fenture of the invenrion is the removal of 
the. material to form — the vecord by a ‘ 
cutting, gonging oF engraving action of the | 
vibrating style. Wax or a Wax like composition 
was found to be peculiarly adapted for this purpose 
und the patent very clearly poluts out the con- 
ditions whieh controlled in the selection of this as 
4 material for the tablet. On page 1 of the speci- 
* fication, lines 59 to 65, the Inventors say: 
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‘The invention consists, secondly, in en- 
vraving or cutting the record in a waxy or 
nmorphous and slightly cohesive substance, 
preferably, a compound of beeswax and 
paraffine (the latter in excess) is employed. 
This compound has no tendency to clog the 
style, but is readily removed thereby in chips 
or shavings.’’ 


As I have before stated, the record groove is an 
exceedingly delicate, thread-like line, freqnently 
not more than one one-thousandth of an inch in 
depth, and in order to gnide the point of the re- 
producing style in this shallow groove, Bell and 
Tainter formed their groove with sloping walls, 
ind then Joosely mounted the reproducing style so | 
that it ean be readily guided by the record. The 
patent states this so clearly between lines 76 and 
83, page 1, that I cannot do better than quote 
therefrom. It says: 


The invention consists, thirdly, in entting 
or engraving a record in the form of a groove 
with sloping walls, the sound waves being 
represented by elevations and depressions at 
the bottom of the groove, or otherwise. The 
advantage of this form of record is that it 
forms an efficient guide to the reproducinz 
stvle.”’ 


That this part of the Bell and Tainter invention 
is not limited to a vertically undulatory groove, 
or to a groove formed in a tablet of wax or wax-— 
like material, is clearly shown by the clause jast 
quoted. Solong as the record is cut or engraved 
‘in the form of a groove with sloping walls,”’ it 
is immaterial whether the sound-waves are repre- 
sented therein by ‘“‘elevations and depressions 


at the bottom of the groove’’ or are repre- 


sented ‘otherwise’? than by such elevations and 
depressions, as for example, by lateral nundula- 
tions such as the zig-zag groove of the cross etched 
record, ‘The essential requirement of this part of 
the invention is that the record shall be cut 
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or engraved in the form of a ‘groove with 
oping Walls and the particular advantage being 
that this grove with sloping walls *‘forms an elli- 
cient guide to the reproducing stvle.’? As a 
means of enabling the reproducing style to be 
vuided by the record, Bell and Tainter conceived 
the very ingenious idea of loosely mounting the 
style so that it was free to turn and adjust itself 
to und follow the record. ‘The patent says, line 
84, page 1, to line 8, p. 2: 


The invention consists, fourthly, in loosely 
mounting the reproducing style so that it can 
be readily guided by the record. Preferably 
the reproducing style, or rather what may be 
called the ‘head? of the reproducing instru- 
ment, 1s mounted on an universal joint, and 
the style is pressed against the record by the 
vielding pressure of «a spring or weight. 
Practically in instruments made by us, the 
pressure is due to tle weight of the instrn- 
ment modified by the elasticity of a section 
of soft rubber tube, whieh supports the same 
and constitutes a universal joint; but evi- 
denily there are many devices whieh can be 
use| to mount the reproducer, so that it is 
free to follow the sound record, or phonogram, 
wud which, éherefore, would be within the scope 
of the invention, 

The reproducing sivle, mounted as just ex- 
plained, is specially idapted for nse in con- 
nection with a reeorl in the form of a groove 
with sloping walls, and this combination is 
specially elaimed; but it may also be usefully 
eniployed in connection with other forms of 
record.”? 


From what has heretofore been said it will be 
understood that al] sonnd-reeords have two sorts 
of irregularities, viz., the uncdniations representing 
sound waves and those irregularities due to the 
impossibility of constructing machinery which 
shall be mathematically and theoretically trne in 
every respect. Examples of this latter class of 
irrerularity are found in «a cylindrical record that 
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ig not a true cylinder, a disk record that is warped 
from 4 true plane, and a spiral groove that is not 
a trie spiral. Many others will readily suggest 
themselves. These irregularities of the second 
class. while minute, are very great as compared 
with those representing sound waves. {t is neces- 
sary that the diaphragm of the reproducer should 
vibrate in response to irregularities of the jirst 
sort, and that it should not vibrate at all in re- 
sponse to the irregularities of the second sort. 

The reproducing diaphragm jis mounted or sup- 
ported in a frame or head, and this frame or head 
must remain stationary in respect of the irregu- 
lurities of the first sort (or those representing 
sound waves) bat must respond perfectly to 
irregularities of the second sort or those due to 
‘navcrracies of construction or variations in 
different machines in cases where the record is 
made on one machine and reproduced on another, 
This was a very difficult and unusual problem, but 
Bell and Tainter solved it by mounting the repro- 
ducer (that is the head with its supported dia- 
pliragm and style) on a universal joint and apply- 
ing a yielding pressure in the form of a suitable 
spring or weight to the style to hold the same 
scninst the record. ‘This yielding pressure may 
be sectived and commonly is, by forming the re- 
producer head of such mass as to enable it to 
readily yield to the irregularities of construction, 
and at the same time possess an inertia so great 
thar to the minute irregularities of the sound 
wroove, it is immobile, thereby enabling all move- 
ments due to the latter form of irregularities to 
le impressed upon the diaphragm. 

In the particular construction deseribed in 
patent No, 341,214 in suit, the weight is modified 
hy the elasticity of a section of softrubber tubing, 
thereby utilizing the combined action of a spring 
and weight. This section of rubber tubing also 
performs another exceedingly’ useful function, 
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viz: it constitutes a universal joint by means of 
which the loose mounting oo! the reproducer is 
secured, The object of thus loosely mounting the 
reproducer is not only to enable it to adjust itself 
to the irregnlarities of construction, which I have 
just mentioned, but is also for the purpose of 
énubling the reproducer lo be yuided and moved 
yy the record. 

After deseribing the construction and mode of 
mounting the reproducer the patent says, on page 
4+, lines 68-84: 


“There exists always a liability to disar- 
rungement in some part of the machine, 
either in the recorder or in the support there- 
for, or the recording tablet or its support, or 


diflieult to insure that the reproducing style 
shonld toueh the record precisely at the 
proper point if thereproducer be held rigidly. 
Difficulties on these uaevounts are avoided by 
the loose or flexible monnting of the repro- 
diver, the style automatically adjusting it- 
self to the proper place on the reeord. It will 
be seen that the reprodiuceris mounted on a 
universa] joint, so that it ein move In any di- 
rection. The movement parallel with the face 
of the tablet would. however, by itself allow 
the style to followand adjust itself to the rec- 
ord toa useful extent.” 


As is pointed out in the paragraph of the speel- 
fieation, which I have heretofore quoted, this 
loosely mounted reproducer is specially effective 
when used in connection with a record groove hav- 
ing sloping walls, because this form of groove is 
an efficient guide to carry the reproducing style 
along over the record. But Bell and ‘Tainter were 
wellaware that there were “other forms of record” 
(such as the Cros etehed zig-zag record for exam- 
ple) which might usefully he employed to guide 
the reproducer across the record, as said repro- 
ducer turned on its universal joiut, and they there- 
fore pointed out that their invention of the univer- 
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88 sally-jointed or loosely mounted reproducer is not 
limited or confined in its employment to any par- 
ticular form of record. 

Another feature of improvement in the construc- 
| _ rion of the reproducer is accomplished by allowing 
\ the style to project beyond the edge of the sup- 
porting frame or head. Prior to the date of the 
Bell and Tainter invention, the diaphragm had 
been stretched across the frame or head as the dia- 
phragm is on a drum, and the style was connected 
to the center of the diaphragm and projected 
therefrom at right angles to the plane thereof. 
The necessary result of this was that when the re- 
89 producer wis placed with the style on the record, 
. the style was covered by the diaphragm and head 
and its position could not be seen, thereby render- 
ing ir cifficult to adjust it to any desired posi 
tion on the record. ‘To obviate this, Bell and 
Tainter formed “a reproducer or reproducing 
instrument in which the reproducing style, in- 
stead of being placed behind Its support, projects 
at the point beyond the edge thereof.” Besides = 
allowing the position of the style to be observed , 
~ this construetion of reprodneer with the style pro- 
jecting from its edge is particularly useful in re- 
prodiving from that class of record which, like 
the Cros etched record, has lateral or zig-zag undula- 
90 tions. 
When reproducing from such record the dia- 
phragm ix placed in a plane perpendicular to the 
plane of the record and consequently in order to 
enable the reproducing style to enter the record 
eroove, it must project from the eige of the frame 
or head. ‘Two forms of Bell and Tainter’s repro- 
ducer with its projecting style are shown in Figs. 
Ste 10of the Patent No 341,214 in suit. The 
style 20 is clamped, riveted or cemented to the 
diaphragm 28 of Fig. 8, or 35 of Fig. 9, and it has 
its end projecting to enter the sound groove. 
‘ Adjourned by consent to Tuesday, March 28th, 
1899, at 10:30 A. M. 
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Washington D. C., 91. 
Mareh 28th, 1899, 


Met pursuant to adjournment. 


Present: 
Parties as before. 





Mr. Cameron continues his answer to ques- | | 
tion 5. ian es 





A further important improvement deseribed in 
the patent is the mounting of the recorder so that 
it is held with yielding pressure against 92 
the sirface of the tablet. As stated in lines . EE 





-8) to 50 of page 2of the specification this con- 
sists: 


“In a sonnd recorder having a cutting or | 
craving style which is held by elastic or ; | 
yielding pressure deninst the surface on z.. | 
which the record is to be made The object 
ix to enable the vibratory graver or cutting 
style to ride over instead of ploughing 
through any elevations on the recording sur- | : 
fuee. The depth to which the point of the | c 
cutting style is embedded the record at- ire 
ferts the amplitude of the styles vibration. By 
this improvement the depth is kept uniform, 
notwithstanding any slight unevenness of the 
recording surface.”’ 


03 


By the construction here described provision is 
made by means of which the recorder Is enabled 
to perform its funetions without being affected by 
the irregularities such as the unevenness of the 
recording surface to which | have referred In con- 
nection with the reproducer. One method of se- 
curving this yielding action of the recorder or re- 
producer is to have the recorder or reproducer, 
as the ease may: be, res: against the tablet by 
gravity, The action of the recording style in eut- 
ting or engraving a record groove is controlled 
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entively by the foree of the sound waves imping- 
ing tpen the diaphragm of the recorder, and since 
the resistance to the catting action increases very 
rapidly with any Increase in the depth of the ear, 
the acrion of the style would meet an undue, and, 
in fuet, a fatal resistance to recording action if it 
were allowed to plough through any uneven por- 
tions of therecord. ' 

For example, ifa cylindrical tablet were slightly 
eccentric, say even to the one thousandth part of 
un ineh, or if the action of the temperature upon 
the material of the tablet was such as to cause it 
to expand or contract unevenly, though but in the 
slightest degree, and if the recorder were clamped 
or otherwise held rigidly in position, it will be per- 
ceived that the groore cut by the style in the 
eylinder would offer a varying resistance to the 
uction of the style, and that, in portions of the 
cylinder, the style would have imposed upon it a 
much greater amount of work to perform than the 
feeble power of the sound waves would be able to 
necomplish. This being the case, it will be readily 
nnderstood that the successful cutting of a sound 
record depended npon the discovery of some means 
whereby the resistance to cutting action of the 
stvle might be rendered uniform, and as a matter 
of fact, . understand that it was not until the 
eravity-controlled or floating recorder and repro- 
ducer had been invented that Bell and Tainter 
carried the idea of forming an engraved record to 
au suecessful conclusion, notwithstanding the fact 
that they had experimented with a cut orengraved 
record prior to the inventionof the yielding or 
yravity-controlled recorder and reproducer. ‘This 
construction has become known in the art as the 
“floating?” or “gravity”? recorder or reproducer. 
The term ‘floating’? is a peculiarly apt 
one in. this connection as the  reevorder 
or reprodnecer, as the case may be, rises 
und falls upon the surface of the -record 
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just a block of wood rises and falls upon the sur- 
face of the water, the block conforming at all 
times to the varying plane of the surface of the 
water while remaining always in contact there- 
with. The result of this flouting aetion of the 
recorder or reproducer is that any unevenness in 
the surface of the record will not affect the perfect 
operation of either the recorder in making the 
sound grove, or the reproducer when in the act of 
reprodueing the’sound, This perfect mobility of 
the reproducer as a whole to the tnevenness and 
irregularities of the record tablet while remaining 
rigid and entirely unaffected by the minute undn- 
lations of the sound-groove which cause the vibra- 
tions of the diaphragm, is absolutely essential to 
- any practical talking machine, The floating re- 
producer is essential to successful reproduction 
from a record engraved in the wax or wax-like 
ninterial, bvuéareeord yroore engraved in wax or 
wia-like material is nol esseutial lo the successful 
operation of the floating reproducer, This form of 
reproducer is also highly advantageous when 
operating in. conjuuetion with a laterally undn- 
lating or zig-zag record, etched in metal or other- 
wise formed in suitable resisting material, because 
in such forms of record there wre the same irregu- 
larities of construction, such as warping, changes 
due to temperature and variations due to forming 
nv record on one machine and reproducing it in 
different relations, which are common in records 
cut or engraved in wax or wax-like material, The 
immense valne of this Hoating reproducer in) the 
art of recording and reproducing sounds will be 
best appreciated by remembering that there is not 
n practical talking machine known in the world 
to-ilay that does not use it, aud prior to its inven- 
tion by Bell & Tainter, there is not a known ex- 
ample of its use. This beautiful conception, 
whereby Bell & Tainter allow the reproducer 
head with its supported diaphragm — to 
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100 smoothly flont over irrecularities of the 
tablet surface while — still holding the dia- | 
phragm in position to respond | accnrately to the ( 
undulations of the sound groove, was embodied in 
the universally jointed reproducer, and removed 
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at one stroke many of the difficulties theretofore ; oy £ Ls 
experienced in this art. I would name as some-of he ay 
the important advantages secured thereby: Ry: 


(1) That it wholly did away with the neces- 4UYD 
sity for expert and accurate adjustment of the po 
reproduecer by the operator. The universally. = 
mounted or floating reproducer automatically 
adjusts itself. 


0 nes ie aa . 
hg (2) It maintains the reproducing style and 


diaphragm in ideal relation with the undula- 
tions of the sound-groove notwithstanding any 
unevenness or irregwarities in the tablet sur- 
face of other parts of the machine. 


(3) Ir enables the reproducer to be suided 
and carried nlong by the sound-groove, so that 
the reprodicer is free to follow the same and 
move across the record ina line parallel with 
the surface thereof. { 
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Prior to the Bell and Tainter invention described 

in patent No. 341,214 in suita sound record had, 

102 so far as Jam aware, never been made upon one. 
machine and removed therefrom and reproduced 
upon another and different machine; nor had any 
machine been devised whereby a record could be 
removed therefrom and replaced at will thereon 

ss for reproduction. For the first time in the history 

. of the art patent No, 341,214 disclosed a removable 

sound-record. ‘This was an advance step of vast 

importance, [It made it possible for one person 
to make a record, remove it from a machine and 

send it by mail or otherwise to another person ata 

distance who conti place it ona similar machine 

and reprodive it. The feature of a removable 
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sound vreeord lies at the fontdarion of the 


immense trade in sound records that 
has sprang up since the date of the 


Bell and Tainter patent. Without this feature: 


of the removable record, it is manifest that the 
commercial field open to talking machines would 
be so limited as to be of little value, whereas with 
the removable record correspondence can be carried 
on by mail between two persons having similar 
machines, and dramatic, musical and other pro- 
duetions can be recorded and the records sold for 
purposes of instrnetion and amusement. In 
this latter branch alone there are hundreds of 
thousands of dollarsexpended annually. And yet 
valuable as the removable record isin this art, es- 
sential as itis to theecommercial pracrice of the 
art, such removable record would be practically 
impossible withont the employment of the tloating 
or gravity reproducer. It would not be possible 
to construct commercial machines with such ae- 
euracy us to enable the record to bearcurarely and 
suceessfully reproduced on any one of them with- 
out the employment of this floating reproducer; 
In short, while the removable record is nn absolute 
necessity in the commerciat practice of the art, 
such record wonld be utterly valueless in the ab- 
sence of the floating or gravity reproducer. 

There ure other details of improvement over the 
prior art mentioned in the Bell and Tainter patent 
in suit, but as they do not relate particularly to 
the reproducing devices to which your question is 
specifically directed, T have not mentioned them 
in connection with such devices. 

Q6. Have yon read and do you nndersiand the 
construction and operation of the mechanism de 
scribed in *Complainant’s Exhibit Parent No. 
341,258 in suit?” 

A, Dhave readand understand the patent re- 
ferred to. 

Q7. Please state what, if any improvements in 


103 


104 


105 


== oe ee 








Pe ee 


106 


107 


108 


i oe 


36 Shelton 'T. Cameron. 


the reproducing devices you tind described in said 
patent, with particular reference to Claim 44 
thereof, 

A. The reproducer defined in Claim 44 of the 
patent mentioned is best shown in Figs. 12 and 15 
of Sheet 5 of the drawing, the latter figure afford- 
ing a very clear illustration of the construetion 
defined by the claim, Rigidly secured ac one end 
to the frame or head of the reproducer is a Hat 
spring 359. This spring has a style, 382 of Fig, 
15, secured to it on one side, while the other side 
of the spring is in connection with the diaphragm 
362 through the metal button 284. As the point 
of the style is vibrated by the undulations of the 
sound groove, the spring 359 by bending in and 
out transmits the vibrations through therigid con- 
nections 3884 to the diaphragm, the spring serving 
as a sort of elastic hinge to unite the style to the 
frame, and the button serving as the transmitting 
medinm between the spring and diaphragm. 

In the patent the particular form of record 
shown is one with undulations perpendicular to 
the plane of the surface, and the particular form 
of reproducer shown is designed for use with 
records of this character, the point of the style 
being located approximately opposite the center 
of the diaphragm, but it is manifest that the same 
principle of mounting the style on the frame with 
a yielding connection through which the vibrations 
of the style are transmitted to the diaphragm, 
may be applied to a reproducer having the style 
point projecting beyond the edge of the frame 
after the manner shown in Figures 7 and 9 of the 
Bell and Tuinter patent No. 341,214 in snit, and 
that a style so projecting may be used in connec- 
tion with either a vertically undulating sound 
groove of the kind deseribed in the Bell and 
Tainter patent No. 341,214 in suit, or with a zig- 
zag or laterally undulating sound groove, such as 
the etched record groove described in the French 
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patent to Cros, to which T have heretofore referred, 
That the illustration and deseription contained in 
patent No, 841,288 in suit were merely intended 
to illustrate the inventive idea withont detining 
the limits of the invention is very clear, as the 
putent s‘ates, in line 57 to 67, page 9, that “in 
the foregoing deseription of the machine shown in 
the drawings, dimensions, proportions, materials 
und other details of construction are mentioned 
with partienlarity for the purpose of enabling 
others more readily to make und use the new im- 
provement, and not as limitations of the said im- 
provements, since it is obvious that modifications 
can be made in detail without departing from the 
spirit of the invention, and that parts of the in- 
vention can be used separately’’. 

From this itis apparent that mere modifications 
in details, which still preserve the spirit of the in- 
vention, were clearly contemplated by Prof. ‘Tain- 
ter, and Claim 44, to which you particularly call 
my attention, is evidently plirased with the same 
idea, /. ¢., that the invention is broader in scope 
than the particular form of reproducer shown and 
described in the patent. ‘This claim is as follows: 


‘44. The combination, with the reproducer 
style and the diaphragm or device npon which 
the reproduced sonorous vibrations are tu be 
impressed by said sryle, of a flat metal spring 
interposed between the style and diaphragm 
and forming a yielding connection, through 
which the reproduced vibrations are trans- 
mitted, said spring having a practically rigid 
connection with the diaphragm, substantially 
as deserjbed,”’ 


For the reasons given, | tinderstand the terms of 
this claim are clearly intended to include any form 
of reprodueer which has a spring upon which the 
reproducer style is supported and which spring 
has rigid connections between it and the diaphragm, 
so that thespring forms a yielding connection or 
elastic hinge through which the vibrations of the 
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style are transmitted to the diaphragm, and this 
of conrse ineludes nor only the form of reproduacer 
with the style projecting beyond the edge of the 
frame but the form with the style point opposite 
the face of the diuphragm as well. 

Q8. Have you reud and do you understand the 
mechanism described in ‘fComplainant’s Exhibit 
Patent No. 375,579 in snit,’’? and if so please state 
what improvement in the reproducing devices you 
find therein having reference particularly to Claim 
20? . | : 
A. Ihave read and understand the Patent No. 
$75,579 to Tainter referred to in yonr question. 
That portion of the mechanism to which your 
question particularly relates, viz., the reproducer, 
is best illustrated in Fig. V of the drawing which 
shows a reproducing diaphragm 90 monnted ina 
snitable frame and connected to one arm of a lever 
93, the other arm of which is in contact with and 
is vibrated by the nnadulations of a sonnd groove. 
The lever is in this instance shown as connected to 
the diaphragm by a thread 94, and is mounted to 
turn on its fiilerum 970, so that the vibrations im- 


parted to the stvle point by nndulations in the 


sound groove will be transmitted through the con- 
necting thread to the diaphragm. One of the 
great advantages seenred by thns forming the 
style asa two-wrmed /eser turning on a fulernm 
with one arm counected to the rubbing point which 
passes over the nuduiations of the sound groove, 
is that it is thereby rendered possible to regulate 
the amplitude of vibration of the diaphragm rel- 
atively lo the aunplitude of the undulations of the 
sound yroore. Thus, if it is desired that the 


amplitude of vibration of the diaphragm shall be 


equal to that of the undulations of the sound 
groove, the two arms of the lever will be made of 
equal length. On the other hand if it be desired 
that the amplitude of vibration of the diaphragm 
shall exceed that of the record undulations, the 
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arm ofthe lever connected to the dinphragm is 
made longer than the arm beariig the rubbing 
point; while if it is wished to hive the umplitude 
of vibration of the diaphragm less thin that of the 
revord undulations, then the arm of the lever 
whieh is connected to the diaphragm is made 
shorter than the arm bearing the rubbing point. 
Thos the patent says, lines 98 to 105, page 5: 
“One advantage of using a lever as the re- 
producing style is that by making the inner 
arm shorter than the outer, as shown in the 
drawings, the motion of the diaphragm can 
be reduced, which, though it involves a slight 
loss in loudness, is found to produce a more 
than compensating gain in distinctness of 
enunciation,”’ 


The converse of this statement is equally true, 
That is by making the inner arm of the lever 
longer thin the outer the amplitude of vibration 
of the diaplivagm can be increased, which would 
involve 2 gain in loudness of the reprodneed 
sounds. but doubtless with a loss in distinctness. 

Claim 20 does not state specitically any one of 
the three constructions which Ihave just deseribed ; 
it does not state what the relative lengths of the 
arms of the lever are, but is phrased in terms 
broad enough to inelude all of them, 

It reads: 

“20, The combination with the diaphragm 

of the reprodneer of the rubbing style consist- 

_ing of a lever having the rubber point formed 

on one arm and the other counected with said 
diaphragm, substantially as described.” 


In view of the wording of this claim and of the 
statement in the specification thal ‘it is obvions 
that modifications may be made ‘vithout depart- 
ing from the spirit of the invention,” [ do not re- 
gard the particular kind of Jever, ov character of 
connection between such lever and! the diaphragm, 
as at all material. Thus, a bell crank lever is 


ou. yo) ae ath. pet etal & 
, , ver i dyed me ' A he 4 i 


‘ hy * * 
r i Ld Mr 
; i. 5 ri \ 
Pid Vee eet ns 
ule git A er ae ea 
. " | 4 ns rik 
¥ ’ | A eo 2 , ’ L 
; a ! 4 ; ‘i > rv by 4 ‘ 
rw is eal . 1 ; byt J 
sil” 1 a r ws id, 4 
iy & 
j 4 ¥, j ’ : 





116 


IL? 


oe SE ee 


I a 








118 


119 


120 


40 ~helron T. Cameron. 


shown in tlie drawing of the patent, and a thread 
connection is shown between the lever and the 
diaphragm, but I should regard a straight lever, 
one arm of whieh was connected tothe diaphragm 
either by a thread or directly connected thereto 
by cement or otherwise, as being clearly inclnded 
in the terms of this claim. 

Q9. Do you tnderstand the constraction and 
mode of operation of ‘‘Complainant’s Exhibit 
Defendants’ Machine’ and ‘*‘Complainant’s Exhibit 
Defendants’ Sound Record?’ If so please explain 
the same. 

A. Ihave carefully and repeatedly examined 
the machine and record to which your question re- 
fers and am thoroughly familiar with the constrac- 
tiqgnand mode of operation of the same. The reeord 
is of the disk form having upon one of its sides a 
spiral sonnd groove of even depth whose undu- 
lations are parallel with the surface of the tablet, 
that is, it is the zig-zag type of record which Cros 
described in his French Patent of 1878 as 
being the type which he preferred. 1 observe that 
itis marked ‘*E. Berliner’s Gramophone, Patented 
Nov. 8, 1887, May 15, 1888, May 6, 1890, Feb. 19, 
1895, Oct, 20. 1895, other patents applied for,’’ 
and J tind these dates to be those upon which the 
following United States Patents were granted to 
E. Berliner, viz. : 


No. 372,786, dated November 8th, 1587, 
* 382,790, °** May 15th, 1888, 
427,979, “ “+ 6th, 1890, 
(E. Berliner, assignee of Suess) 
634.543, dated Feb. 19, 1895, 
548, 623, * October 29th, 1895. 


I have carefully rend these patents and also a 
pamphlet entitled ‘‘Paper read before the Franklin 
Institute, Muy 16, 1888, on the Gramophone, by 
its inventor. Hmile Berliner,’? and “Pnblished by 
the United States Gramophone Company, Wash- 


arenes 


* 
. = 5 ; 7 T —_— 7 . . 2 = 
2S a a ge ee ee ee = ge, gee EE eal at 7 a ee 


= 4s) 2 


ee 


4 way <t- 
‘ a 
a ® . . 


+ 
he 
a 


E ¥ 


= 
= ee Po call 
~ 


5 
- oF ghee , 

q ape ais oP ae 
i # 
= 


: 








je 





a ee ee 


* + 


a a 


te | 


F — 
ee ee ; 
2) Sm some 
, 


eh 


ri 


Shelton T. (Cumeron. +] 


ingron, D, C.’? Mr. Berliner'’s Patent No. 
$72,780 sets out a process of forming a sound record 
which consists in formins by means of a phon- 
autographie apparatus a record upon a travelling 
layer of lamp-black, then transferring this phon- 
antographie record by photoengraving upon metal, 
whigh metallie record was to be used for reproduc- 
ing. 

This is exactly the method described by Cros in 
his French Patentand Mr, Berliner, after filing 
the application upon which his patent of Novem- 
ber Sth, 1887, No, 372,786, was granted, discovered 
that Cros had anticipated him by about ten 
years, and he, Berliner, thereupon discarded that 
method for another, described in his patent of May 
15th, 1888, No. 882,790, which method consists in 


‘producing a phonautographie record through a film 


of beeswax or paraffine (instead of lamp black) on 
ni metallie surface, and then subjecting the metal, 


where it was exposed along the lines of the record © 


to the action of anetching acid. This preeise 
method was also disclosed in the French patent to 
Cros wherein it is said; 


“The lamp black can be replaced by a body 
insulating an underlying metallic plate from 
the engraving action of an aeid.”’ 


Cros mentioned parattine as an example of the 
insulating material with whieh to cover the metal- 
lie plate, to form the etching ground, and Berliner 
in his said patent No, 382,790 simply followed the 
directions given ten years before by Cros in his 
French patent No. 124,213, that is, he covered a 
plate with a thin coating of film of some substanee 
such as paraffine and then traced a plronautogra- 
phie or transversely undulating zig-zag record 
through this film, thus exposing the plate along 
the ziz-zag line, and then applied a snitable ‘acid 
which would not attack the poraffine film, but did 
etch or eat out the plate where it was exposed 
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along the ziz-ziy line: in other words he followed 
the ordinary, and ai that time well known, process 
of etching. ‘This give him a record etehed in the 
metal plate, the same being precisely the record 
which was secured’ under the French patent to 
Cros ‘above referred to. Claim 1 of Berliner’s 
Patent No. 882,711 is as follows: 


**y. The merhod or process of producing a 
record of sounid-waves in solid resisting ma- 
terial for reproduction of the recorded sounds, 
which consists in covering the surface of sneh 
material with a tilm of etching ground that 
offers no perceptible mechanical resistance, 
then making a phonautographie record upon 
and through the etching ground, and then ex- 
posing the record to the action of a snitable 
etching agent, substantially as described.’’ 


This is a precise statement of the method de- 
seribed’ by Cros in his French patent with the 
single exception tliat the material for the erehing 
evound is deseriberl us offering no perceptible me- 
chanical resistance, but inasmuch as the Cros 
Patent mentions paraffine as an example of the 
insulating muteria!, and Berliner also mentions 
paraffine asan example of the material forming his 
etching ground, the partienlar expression used to 
detine that material in the claim is unimportant. 
It is only conceivable that this claim, as well as 
some of the other claims of this patent, could have 
passed the scrutiny of the examiners in the Patent 
Office, because, as Mr. Berliner says in his Frank- 
lyn Institute paper mentioned above, ‘‘not even 
the examiners at the Patent office knew anything 
of Mr. Cros.”’ [In this connection I note that in 
the Franklin Institute paper Mr. Berliner acknow]- 
edges Cros as the originator of the lamp-black 
photoengraving wethod which he, Berliner, knew 
to be impracticable, but he says nothing about Mr. 
Cros in connection with the etching method. 

In his patent Nu. 548,623 of October 29th, 1895, 


Mr. Berliner describes a method of duplicating in 
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hard ynbber the records etched ii tmetal by the 
process set forth in the patent No. is2. 70, that is, 
the Cros process as set outin rene h Patent No. 
124,213. This method of duplicstion eonsists in 
forming a copy of the etched record in relief or 
reverse, and then using this copy us a stamp or die 
to seenre an impression in hard rubber, the latter 
being softened by heat for the purpose 

As the record ‘Complainant's Exhibit, Defend- 
ant’s Reeord’’ is made ona disk of what appears 
to be hard rubber, and as it is nade under the 
patents of May 15th, 1888, May 6th, 1890, and 
Ortober 2uth, 1895, and as I have examined the 
same lnder a microscope and find it to have upon 


its face n transversely undulating or zig-zag spiral | 


line, which, when acting in conjunuetion with a 
reproducer, produces sound: [ have no hesitation 
in saying that the same is a sound revord stamped 
in a hard rubber tablet by a reverse or relief copy 
of a zig zag record etched in metal by substantially 
the method deseribed by Cros in liis French Patent 
No. 124,218 of 1878. 

In other words, it does not differ from the record 
of the Cros patent in any particular other than 
that it is formed in a rubber instend of a metal 
disk, wud this is merely for the purpose of afford- 
ing a cheap means of duplication and does not pro- 
duce any change either in charseter or funetion, 
From this it will be clear that more than ten years 


‘prior to Berliner, Cros had told the world how to 


etch exuctly this record in metal. [t does not ap- 
pear that Cros ever actually constructed any means 
whereby he could reproduce sound from his record. 
In fact, it was not uutil Bell and Tainter invented 
their loosely mounted or floating reprodiucer some 
years Inter that a commercially practical repro- 
ducer was known. Upon earefuliy examining 
Complauinant’s Exhibit, Defenduiis’ Sound Reeord 
under a microscope, I find that the spiral sound- 
groove thereon has sloping walls; that is, the 
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groove in cross section is V-shaped, with the point 
of the V slightly rounded. It is therefore the kind 
ofa sound-ygroove for which Bell and Tainter de- (r 
scribed their loosely mounted or floating repro- 
ducer ns being specially adapted. In lines 101, 


in snit, it is stated: ‘ 


‘The reproducing style mounted as just 
explained is specially adapted for use in con- 
nection with a record in the form of a groove 
with sloping walls, and this combination is 
specially claimed; but it may also be usefully 
employed in connection with other forms of 
record.”’ 


At the time of filing their application for Patent 
No, £41,214, in suit, Bell and Tainter were un- 
doubredly aequainted with the various forms of 
record, the Edison indented, the Cros etched and 
their own engraved record, and the sentence which. 
I have jnst quoted very clearly shows that they 
fully appreciated the valne of the floating repro- a 


ee 





ducer when used with ‘‘other forms of record"? 
than their engraved. form. I have carefully ob cn 
served the action of the reproducing style on Com- d 
plainant’s Exhibit, Defendants’ Machine in con- » 


junction with the sound-groove of Complainant's 
Exhibir, Defendants’ Sound Record, and have eS | 
studied the action of the same under the | 

microscope. I find that the grooves are | 
excee(iingly fine and thread-like and qnite et | 
shallow, and that notwithstanding the fact : 
that the reproducer point seems sharp to 
the touch, that it is, when compared with the 
thread-like groove of the record quite blunt. When 
the point of the style rests in the groove it travels 
along the bottom thereof, fully filling the groove 
and contucts at all times with the wallsof the 
grooves on both sides, that is, the style does not 
more back and forth across the groove, but fits 
snugly therein sothat the sloping walls of the 
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groove uct simultaneously on the opposite sides of 
the style point and enide the same, T have also 
observed that notwithstanding the faet that the 
sound grooves themselves are considerably nar- 
rower than the lands o1 spares between the 
erooves, that itis unnecessary when starting the 
machine to use any care when placing the style 
upon the record to adjust the style point within 
the sound groove,.as the sume will speedily ap- 
proach the edge of such groove and at once gravi- 
tate down the sloping side thereof until it assumes 
the proper adjustment in the groove, after which 
the groove gnides the reprodneing point and by 
reason of the universal monnting of the reproducer 
the groove with its sloping walls compels this re- 
producer to follow the groove. 

s “Complainant’s Exhibit, Defendants’ Machine” 
consists of a revolving table supporting tne record 
(the table being driven by 2 clock-work motor), 
the machine being provided with a loosely mount- 
ed reprodueer resting by gravity upon the record. 
The reproducer proper (that is the frame or head 
with its supported style and diaphragm) is carried 
ut one end of a wooden arm which is connected to 
the frame of the machine by a universal joint. 
This construction is shown in Fig. 1 of U.S. pa- 
tent No. 427,279, May 6th, 1890, issued to Emile 
Berliner as the assignee of \Verner Sness, in which 
patent it is stated that this mounting constitutesa 
universal joint and is so arranged that the stylus 
rests lightly but with sufficient pressure on the 


tablet with its point in the record groove, and that’ 


reliance is placed upon this control of the stylus 
by the walls of the reeord groove for the 
movement of the stylus across the 
face of the disk; or «as it is stated in 
Berliner’s Patent. No. 584,548 (where this con- 
struction is shown in Fig. 3): 
“The rotating record groove will guide 
the stylus across the face of the tablet.” 
(The italics are mine). 
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When ‘“Compliinant’s Exhibit Defendant's 
Record’? operates in combination with ‘‘Complain- 
ant’s Exhibir Defendant's Machine’’ there is a 
r3cord groove with sloping walls which forms an 
eficient enile to the reproducing style combined 
with a reproducver loosely mounted so that it can 
readily be gnided by the record, that is, it consti- 
tutes precisely the invention set forth in the third 
and fourth paragraphs of the statement of inven- 
tion in the [ell and Tainter Patent No. 341,214 in 
suit. 

Referring more particularly tothe specific con- 
struction of the reprodneer, I find that it consists 
of a metallic frame or head having a diaphragm, 
apparently of ising-glass, secured therein, and a 


_ flat metal spring secured at one end to the frame 


of the reproducer and having a rigid connection 
with the diaphragm, the spring also having the 
style connected to it by a set screw, which style 
projects outside of or beyond the edge of the in- 
strument. l'iurthermore, the style point (when re- 
tained in plhice by the set serew constitutes, with 
the arm rigidly connecting the flat spring to the 
diaphragm), constitutes a lever having a rubbing 
point formed on one-arm and the other arm — 
connected with the diaphragm. The arm 
which is connected to the diaphragm is 
longer than the arm having the stylus 
point. The result of this will be that any vibra- 
tion of the stylus point will cause a vibration of 
greater amplitude in the diaphragm. As I have 
before explnine dl, such a construction would have 
a tendency to increase the loudness of the repro- 
duced sounds, but at the expense of the purity of 
quality, and by placing this reproducer on defend- 
ant’s machine with defendant’s record, I find the 


resulting reproduced sounds to be quite lond ‘but 


exceeilingly harsh and disagreeable to the ear. 


Adjourned by consent to Wednesday, March 
29th, 1899, at 10 a. M. 
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Washington, D. C.. 
Mareh 20, 1899. 
Mer pursuant to. adjournment. 


Present: Parties as before. 


Q10. Please state whether or not yon find the 
constrnetions defined in any of the claims of the 
patent No. 341,214 in suit embodied in **Complain- 
ant’s Exhibit Defendants’ Machine,’’ or ‘‘Com- 
plainant’s Exhibit Defendants’ Record,” and, if 
so, please indicate the particular claims, giving 
your reasons for any conclusions you may reach? 

A. IT find in the machine referred to the con- 
strnetion defined in Claims 19, 20, 21 and 26 of 
patent No. 341,214 in snit, and when said machine 
istombined with defendant’s reeord, I also find 
the constrnetion defined in Claims 22 and 28 of said 
perrent. 

For tha sake of clearness [ will eonsider these 
elaims one at a time and point out the features in 
defeudants’ machine and record which respond to 
the demands of each claim. 


Claim 10 reads as follows: 


19. The combination. with a reproducing 
style of a mounting therefor, whieh leaves 
said style face to move laterally and thereby 
uljnst ‘itself automaticaliv toa sound record, 
substantially is deseribed.”’ 


T note that this claim nses the expression ‘style 


face to move laterally,’? bit T find pon inspection 


of the original specification in the files of the 
Parent Office that this shonll be ‘style 7ree to 
move laterally.”’ 
Tnrning now to defendants’ machine I find that 
it has a reproducing style, which is the metal 
point resting upon the record; IT tind this style 
combined with a mounting, which is the repro- 
ducer head and the long wooden arm supporting 
it; and npon operating the machine with defend- 
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ants’ record thereon [find that this mounting is 
such thar it leaves the style free to move laterally 
by reason of the turning of the wooden arm upon 
its vertical pivot pin, and that as a consequence 
the style untomatically adjusts irself to the ree- 
ord. I have repeatedly demonstrated that the 
mounting of the reproducing style in defendants’ 
machine is sneli as to leave the style free to move 
laterally, and that by such movement it adjusts 
itself automatically to the record. I have many 
times placed the style carelessly upon the record, 
using no effort whatever to adjust it thereon, and 
upon starting the machine the style invariably ad. 
justed itself antomatically to the record as per- 
fectly as if the utmost care had been exercised. I[ 
have removed one record and placed another upon 
the machine withont any effort at adjustment, and 
always with the same result, the style shifts later- 
ally and antomatically adjusts itself to the rec- 
ord. 

There are but two elements mentioned in the 
elaim, viz., the reprodueing style and the mount- 
ing therefor. Both of these elements are found in 
defendants’ machine, and when combined they 
operate precisely in accordance with the terms of 
the claim. [am not unmindful of the fact that 
the wooden arm constituting the mounting for the 
reproducing style in defendants’ machine is longer 
than that shown in the Bell and Tainter patent, 
but I fail to find in the description of the patent, 
orin the terms of the claim, anything whatever 
limiting the invention to any particular length of 
arm, and inasmuch as the funetion of the style 
thus mounted is precisely the same in defendants’ 
machine as in the construction shown in the pat- 
tent, I do not regard the matterof the length of the 
wooden urm in :lefendants’ machine as of any im- 
portance whatever. 

I have no hesitation, therefore, in stating that I 
find in Complainant's Exhibit Defendants’ Ma- 
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chine the precise combination, operating in the 
identieal manner defined in seid Claim 19 of the 
Patent No. 341,214 in snit. 


Claim 80 reads: 


“20. The reproducer loosely mounted on a 
suitable support, so that the reproducing 
style is eapable of a lateral movement and 
may in consequence thereof adjust itself anto- 
matically on the record, substantially as de- 
scribed.’’ 


I find in defendants’ machine a reproducer, 
which is the metallic frame or head together with 
its supported diaphragm and style; I find this re- 
producer mounted on a suitable support which 
support is the metallic arm extending out from the 
Side of the box enclosing the motor; furthermore, I 
find that the reproduceer is loosely mounted through 
the medium of the wooden arm pivoted upon, said 
support so that the reproducer is capable of a lat- 
eral movement, and that as a consequence of such 
eapacity for lateral movement the reproducing 
style is free to and does antomatieally adjust it- 
self on the reeord. The loose mounting whereby 
the reproducing style is enabled to move laterally 
consists, us [ have stated ubove, in the long 
wooden arm carrying the reproducer and swinging 
in a horizontal plane around its pivet pin bearing 
ina socket on the outwardly extending metallic 
arm or support. When defendants’ record is 
placed on the machine and the reproducing style 
allowed to rest on the record, if the style point 
falls on one ot the lands or ridges between the 
sound grooves, rather than within one of the 
erooves, on revolving the reeod the style im- 
mediately shifts laterally thus adjusting itself on 
the record. Moreover, I notice that this capacity 
for lateral ovement not only enables the style to 
adjust itself to the reeord grove, but that the 
style ‘:fo//ows” the record: groove from the outer: 
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most tothe innermost spiral thereof, thus doing pre- 
sisely the two things which Bell and Tainter say 
in their description this freedom of lateral 
movement for the style is designed to do, that is, 
permits the stvle to “adjust itself to the record,” 
und then fo//ow the record. The specification says 
“the reproducer * * * in conseqnence of the 
flexibility of the rubber tubing 32 Is free to follow 
the record”? (page 4, lines 57 to 62). 

I do not overlook the fact that in the construc- 
tion shown in the Bell and Tainter patent, 
means are provided whereby the record is not 
only revolved bunt is also intended to be given a 
movement ina straight line past the reproducing 
style, while in defendants’ machine the record is 
only revolyed and the style point is moved across 
the record in an are which approximates a straight 
line. I do not, however, regard the patent as 
limited to a construction wherein the record has 
this rectilinear movement, The specification ex- 
pressly states that ‘it is evident that various 
modifications other than those indicated can be 
made and the invention stil] be employed in whole 
or in part, and also that parts of the invention 
can be used separately’? (page 6, lines 42 47). 

And the specification further points out that 
there is a linbility to disarrangement whereby the 


record will not have this movement, and explains . 


that in such or similar cases the capability of free 
lateral movement which the style has by reason of 
its loose mounting will enable it to follow the 
record as well us adjust itself thereto. 

The patent says, page 4, lines 68-84; 


‘There exists always a liability to disar- 
“ingement in some part of the machine either 
in the recorder or the support therefor or the 
recording tablet or its support, or if there be 
no disarrangement it will be difficult to insure 
that the reproducing style shonld touch the 
record precisely at the proper point if the re- 
producer be held rigidly. Difficulties on 
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these accounts are avoided by the loose or Tot 

flexible mounting of the reproduecer, the style 

anromutically adjusting itself fo the proper 

place on the record. It will be seen that the 

reproducer is monnted ona universal joint so 

that it can move in any clirection, Zhe move- 

ment parallel with the face of the tablet 

would, however, by itself allow the style to : 
follow and «adjust itself to the record to @ 

useful extent,’ (Italics mine. ) 


It is apparent, therefore, that the freedom of 
lateral movement possessed by the reproducer 
with its supported style in defendants’ machine, 
confers upon such reproducer and style precisely 
the functions which the patent pointed out as 152 

¥ resulting from the loose mounting and free lateral 
mayement defined in Claim 20. 

For the reasons given Lam of the opinion that 
the exact construction defined in Claim 201s found 
in Complainant’s Exhibit Defendants’ Machine. 

The 21st claim reads: 

9), The reproducer mounted on a universal 
joint and held against the record by yielding 
e. pressure, snbstantially as described,” 


( As I have before pointed ont, | find in defend- 
ants’ machine a reprodnueer, which is a metallic 
frame or hend with its supported diaphragm and 
style point, such reproducer being carried by the 193 
long wooden arm, which arm is mounted at its 
outer end on the outwardly extending metallic arm 
by means of the vertical and horizontal pivots con- 
stituting a universal joint therefor. When de- 
fendants’ record is placed npon the machine and 
the reproducer put in position fu co-operate there- 
with, the reproducer is held against the record by 

| the yielding pressure due to its own weight. or as 
the patent No. 427,279, granted to Berliner as the 

~ assignee of Stiess, defines the action of this con- 
struction ‘the stylus rests lightly, but with suf- 

ficient pressure, on the tablet with its point in the 
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154 record groove.’’ The reproducer is free to rise and 
fall in response to any irregularities (such as warp- 
ing of the record), without in any way interfering a 
with the contact between the style point and the 
undulations of the sound groove, In short, itis a | 
gravity or floating reprodncer. I have demon. 4 
strated this repeatedly by placing a badly warped 
record on the machine in conjunction with the re- 
producer and have found that the Jatter rises and 
falls with the warped surface of the record, yield- 
ing to the inequalities or irregularities due to the. 
warping, without once withdrawing the style from 
the groove, exactly as a cork would rise and fall 

155 With the waves of the sea. Very clearly then the 
construction defined by elaim 21 is embodied in 

v defendants’ machine. 





I Quote claim 22: | 

29. The combination, with a grooved tab- | 

let or other body having asound record formed 

therein, of a reprodneer having a rubbing 

style loosely mounted, so that it is free to 

move laterally and thus adjust itself to the 
groove, substantially as described.”’ 


When defendants’ record is employed, as it is 
intended to be npon defendants’ machine, I find a 
grooved tablet having a sonnd record formed 
therein; [find a reproducer having a style rubbing 
in said groove, and, as I have explained in connec- 
tion with claim 20 this style is loosely mounted so 
that itis free to move laterally and thus adjust 
itself to the groove. Each element of elaim 22 
having the identical construction defined by the 
claim, is fonnd in defendants’ combined machine 
and record, and the elements so co-act in exact 
accord with the terms of the claim. Clearly, 
: therefore, the constrnetion defined by claim 22 is 
m found in defendants’ vombined machine and record, 
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Claim 23 is as follows: 


‘93. The combination, with the tablet or 
> other body having the sound record formed 
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therein as an irregular groove with sloping 
walls, of a reproducer haying u style for 
rubbing over said record, and mounted on a 
universal joint, substantially as deseribed.”’ 


In Complainant's Exhibit Defendants’ Record 
mounted upon and operating with Complainant’s 
Exhibit Defendants’ Machine I find the combination 
ofa tablet, which tablet hasa sound record formed 
therein, as I have demonstratel by operating the 


“machine and obtaining reproductions of sounds 


therefrom. ie 

Such record is in the form of a groove, which 
groove upon inspection I find to be irregular in 
character, that is, it is a spiral groove with ir- 
regularities or zig-zag-sinnosities correspond- 
ing to sonnd-waves, and upon carefully inspecting 
suéh groove under a microscope I find, as I have 
heretofore stated, that the walls of the groove slope 
toward each other so that in cross-section it is of 
V-shape with the bottom or point of the V slightly 
rounded. TI find therefore a tablet having a sonnd- 
record formed therein as an irrecular groove with 
sloping walls as demanded by claim 28. As I 
have pointed out in connection with claims 19, 20 
and 21, the reproducer of Defendants’ Machine is 
mounted on a universal joint, and | find that upon 


operating the machine in conjnnetion: with the 


sonnd-reeord econstrneted as I have just de- 
scribed, the style of such reproducer rubs over the 
record as demanded by said claim 25. 

Ihave heretofore pointed out that this sound 
groove with sloping walls, as found in Defendants’ 
Record, does exactly what the inventors Bell and 
Tainter point ouf in their patent in suit that it is 
intended to do, that is it ‘‘forms an efficient guide 
to the reproducing style.’” Nof only do my own 
experience and observation with defendants’ 
record prove that its groove with sloping walls 
forms an efficient guide for the reproducing style, 
but [ find that Mr. Berliner himself states in his 
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160 UJ. 8, patent No. 534,543 (page 4, lines 25, 26) = 
that “the rotating record groove will guide the 
stylus.”’ ®- 

I find therefore that when Defendants’ Machine 
is operating in combination with Defendants’ 
Record it embodies a tablet having a sound record ) 
formed therein as an irregular groove with sloping 
walls with a reproducer having a style for rubbing 
over said record and mounted on a universal joint 
as demanded by claim 23. ; 


Claim 25 reads: 


695, A reprodncer having a style projecting ; 
beyond the edge or end of the instrument so 
161 that the position of the point of the style on. 
ai the record may be readily seen, substantially 
as deseribed.”” 





The style in the reprodneer of Defendants’ Ma- 
chine is attached to the frame or head of the instru- 
ment so as to project beyond the edge thereof, — 
to the extent of about half an inch, being secured 
to the frame by means of a small set screw. By 
reason of this projection beyond the edge of the 
instrument the position of the style on the record ie 
may be readily observed, Clearly. then the con- ’ 
struction define: | in claim 25, viz., a reproducer 
having a style projecting beyond the edge of the 
399 instrument, is found in defendant’s machine. 
Q11. Please state whether or not you find the 
’ construction detined in claim 44 of the Tainter 
Patent No. 341,288, in suit embodied in, defend- 
ants’ machine, giving your reasons for your con- 
clusions? 
A. Claim 44 of the patent referred to reads as 
follows: 


“44. he combination, with the reprodacer 
=a ; style andl a diaphragm or device upon which 
the reproduced sonorous vibrations are to be 
impressedt by said style, of a flat metal spring 
interposed between the style and diaphragm 
and forming a yielding connection, through ie 
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whieh the reproduced vibrations sre trons- 
mitted, said spring having a practically rigid 
connection With the diaphragm, substantially 

4 as described.” 

I have heretofore explained that defendants’ 
. machine has a tlat spring attached to the side of 
the reproducer frame, and that the style is secured 
on one side of said spring, the other side of which 
spring has « rigid connection with the diaphragm 
through an arm which is united to the spring and 
cemented to the diaphragm. By means of this 
construction the spring forms a yielding connec- 
tion through which the vibrations of the style are 
transmitted to the diaphragm. 

Claim 44 has four elements, the reprodncer 
style, the diaphragm, the flat metal spring inter- 
sel berween the style anil diaphragm. and the 
rigid connection between the spring and dia- 
phragm, 1 tind these four elements in the repro- 
ducer of defendants’ machine arranged and co- 
acting in precisely the manner defined by elaim 
24, uud I therefore find in defendants’ machine 
the construction defined by sud claim, 

4 Qi2. Please state whether or not you find the 
econstrnetion defined in Clain 20 of the patent to 
Tainter, No. 375,579, in suit embodied in defend- 
ants’ machine, and if so, please give your reasons 
for your opinion? 
A. Claim 20 of Patent No. 375,579 in suit is as 
follows: ) 


42), Theeombination, with the diaphragm 
of the reproducer, of the rubbing style, con- 
sisting of a lever having the rubbing point 
formed on one arm ani the other connected 
with said diaphragm snbstantially as de- 
seribed.’? 


The reproducer of defendants’ machine has a 
diaphragm which is combined with a lever ful- 
erumed on the flat spring attuched to the side of 

{* the reproducer, the longer arm of the lever having 
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its end cemented to the diaphragm and the shorter 
arm having a rmbbing style point projecting be- 
yond the edge of the frame of the reproducer. As 
this is the identical construction detined in Claim 
20 above quoted, I find in defendants’ machine 
the construction defined in said claim. 


Adjourned subject to agreement between coun- 
sel. 


Washington, D.C., 

May 30th, 1899. 

Met pursnant to agreement at the offices of 

Philip Mauro, Esq., No. 620 F street, Washing- 
ton, D, C. 


Present: 


Puitrp Mauro, Esq., for Complainant, 
JosEPH Lyons, Esq., for Defendants. 





Lyons: 


XQ13. Have yon, since giving your direct testi- 
mony, read the record of the same, and, if so, 


. have you now to make any correction in your tes- 


timony? 


A. | have proof-read a type-written copy of my- 


direct testimony, and, unless it be in some mere 


typographical errors, I know of no corrections 


which I desire to make. 

XQ14, Will you please refer to Patent No. 341,- 
214, to Bell and Tainter, which is here in suit, and 
state whether or no the word ‘‘record”’ appears in 
the said patent for the first time on page 1, line 16, 
in the connection as follows: 


‘The invention consists, first, in the forma- 
tion of the record or ‘phonogram,’ as it has 
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been called, by means of acutting style, which 
is vilbrared by the sound waves or sonorous 
vibrations to be reeorded <"' 


A. You have quoted the patent correctly, and 
the word “record”? appears as stuted in said line 16 
for the first time in the specification. 

XQ15. From the passage in the specification 
that I have quoted in the preceding question, it 
would appear that the ‘record’? is the result 
of an operation of a ‘fcutting style.’’ Am I cor- 
rect? 

A. The record is the result of the operation of a 
cutting style in combination with u suitable blank 
or tablet. 

XQ1i6.. So that if there be no cutting style 
there would be no reeord, so furas the passage I 
have quoted from the specification shows? 

A. The passage quoted refers to a record in the 
formation of which a cutting style is essential, 

XQ17. Then the cutting style produces in the 
solid substance elevations and depressions, jor 
other inequalities, so far as T can gather from the 
second paragraph of the specification. Is this cor- 
rect? 

Ae HE. 

Nis. Would it not follow from this that the 
record”? referred to In the passage which I have 
quoted in XQU4 consist of ‘elevations and de- 
pressions,’ or other inequalities? 

A. | should rather say thut the reeord consists 
‘in a solid substanece,’’ having ‘‘elevations 
and «depressions or other inequalities’ formed 
therein. 

XQI). You have said that in the formation of 
a record aentting style is) essential. Will you 
now say Whether or no a record, such as is spoken 
of in the specification, is the creation or the pro- 
duet of a snitubly-actuated cutiing style? 

A. In the first place, L have not stated that in 
the formation of a record a cutting style is es- 
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172 -sential; I have limited that statement to the 
particular record referred to in the elatse begin- 
ning at Jine 15, puge | of the specification, If, . 7 
however, your yilescion refers to such a record, I 
will state ngain that sneh record is the produet of 


a suitably actuated cutting style when acting in Pere 
combination with a suitable tablet or solid sub- 
stance, 


XQ20. You have not yet stated whether or noa 
record such as is referred to in the passage of the 
specification quoted in XQ14, is the creation or 
the product of the work of a’ snitably actnated 
gutting style. | should Jike to have a definite 
173 #aswer to this question, and there would seem to 
be no iifficalry in answering it categorically? 
' A. T have answered the question in as distineta 
manner as I know how. The record referred to in 
the paragraph quoted is the result of the co-opera- 
tion of the cutting style with the tablet or solid 
substance; ench is essential ‘to the formation of 
. the record, 
XQ21. Whar iloes the eutting style do with the 
solid substance or tablet? Tah 
A. If the tablet has suitable motion imparted et : 
to it the cutrine style cuts the, tablet. If, how- i 
ever, the talilef remains stationary the entting 
style will do nothing. 
Wit = XQ22. That seems to be very plain; however, 
ze we are here, assuming that the cutting style is do- 
ing what the specification says that it does. In 
that case you say that it cuts the tablet. Will 
you please state what kind of cut it produces on 
the tablet? 
A. In the absence of sound waves the style 
would cent a groove in the tablet, provided it 
was brought into contact or as the specification 








-— 
states had its point embedded in the surface. 
thereof, ind provided there were relative movement 
between the stvle and the solid substance, eonsti- 
tuting the tablet. I may add that I am assuming a 
‘ 
. ‘ 


i 
epee ae 








id 


Shelton T. Camerin. 39 


‘nansveriog this questiun, gud ure assumed in 
the previons answers, that tls srele is brought in- 
ro wontaer owith @ substance suffielently soft to 
permit a style to ent or otherwise act thereon. If 
tie style hud its polat imbedilel in the surface of 
an tubler composed of a snituiie sould substance, 
us for example one of a wax of ia x-like nature, 
meationel in lines 69-41 of page |, and sonnd 
waves wera (directed so ag to muse the style to 
vibrate in accordance with the sind waves, and 
if tere ware relutive Movement bei ween the style 
and the tabler, the result of the «© snbined action 
of tae style and tablet wonld he elevations and de- 
pressions or olher inequalities corresponding more 
or Jessy perfeetly to the form of sound waves, pro- 
villed the vibrations of the cutting style were 
perpendicular to the surface of the tublet. 

XQ23. And these elevations and depressions, 
being the creation or the result of the work done 
by the stylus, would constitute the record spoken 
of in the specification on the Jirst page in line 16, 
Ain [ correct? 

A. As I view it the recor would consist of the 
solid substance having the elevations and depres- 
sions formed therein by the cutring style. 

XQz4. The qnestion is not low you may define 
in your own fashion the term srecord,’? but 
whether it is correct, Oris not correet, to say that 
the elevations and depressions that are the crea- 
tion of, or the result of the work done by the 
stylus, constitute the trecor spoken of in the 
specification on the first page of tne 16. Please 


answer this question categorically? 


A. It is absolutely impossible to conceive of 
elevations wid depressions as |eing separated from 
some substance in which or ipon which such ele- 
vations and (depressions are formed. 

Lwould, therefore, say that any definition of the 
word record as employed in the pitragrapl in the 
specification from which you frst quoted, which 


< 7 7 ae 
haf 
f 


a al, . 
a ¥* ot ” a ad le i 
Nahe Fe ne 
eat pe RY a, Sere 
Me rah Se Fhe Wit 


ig wet 
“a eS 


175 


178 


17 


ne —— a a a 











178 


60 =jelron T. Cameron. 


ignored the vallet or -hstance, would be an in- 
correct detinitign of the word record, 

XQ25. Supposing, wow, a record such as yon 
conceive of, and us the specification calls for is 
formed; and suppose you be asked to look ata 
part or portion of the solid substance Where there 
are no elevations and depressions formed by the 
eutting style; unl to stute whether such portions 
as have not been operated upon by the cutting 
style, yon wonld also call the record. What 
would you say? : 

A. Ishonld state that a blank tablet was not a 
record, nor was a blank portion of a tablet 4 ree- 
ord, and that it was only such portions of the tab- 
let axshad acted in conjunetion with the cutting 
style that conld constitute such a record, 

X(Q26. Referring to Patent No. 341,214, there 
is found on page 1, Jines 76 to 80, the following: 


“The invention consists, thirdly, in cutting 
or engraving the record in the form of a groove 
with sloping walls, the sound waves Leing rep- 
resented by elevations and depressions at the 
bottom of the sroove, or otherwise.”’ 


Will you please state what your understanding 
of the meaning of the two words ‘or otherwise’? is 
in thigconnection, bearing in mind that the record 
is produced by ‘entting or engraving?” 

A. Tunderstand the two words ‘‘or otherwise’’ 
in the connection which they are used, to mean 
that in a groove having sloping walls the sound 
waves may be represented by elevations or depres- 
sions, or they might be represented other than by 
elevutions and «depressions; or again the sonnd- 
waves might be represented by elevations and de- 
pressions, the elevations and depressions being in 
the bottom of the groove or elsewhere than in the 
bottom of the groove. To make my meaning per- 
feetly clear by giving an illustration, and bearing 
in mind that the term engraving as employed in 
this specification means the removal of the mate- 
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ria] in chips or shavings orsmual! pieves, the sound- 
sroove formed in the tablet might be the zig-zag 
groove of the Cros French Patent, to which I re- 
ferred in my direct-examination, in which case the 
sound-wave would be represented not by eleva- 
tions and depressions at the bottom of the groove, 
but would be ‘‘otherwise’’ represented by the zig- 
zag side to side lines, that is the sinuosities of the 
line, in which ease the sinuosities would be formed 
not on the bottom but on the side walls of the 
groove. 

XQ27. Do you find in the specification of the 
patent in question any indication of an intention 
on the part of the patentees of comprising such 
latterly undulating record as you have just re- 
ferred to by the words ‘‘or otherwise”? and in this 
connection you may point out from the specitica- 
tion nny record there mentioned that is not repre- 
sented by elevations and depressions at the bottom 
of the groove? 

A. [do not find in the specification any specific 
mention of the laterally undulating or zig zag 
reeord, but | do find very clearly expressed the 
idea that the patentees did not intend to limit 
themselves Lo the specifie form of record consisting 
ina tablet of solid substance having vertical un- 
dulations. In the clause beginning at line 76, 
pave 1, the patentees clearly point ont that the 
third feature of their invention consisted in cut- 
ting or engraving the record in the form of a 
groove with sloping walls without regard to 
whether the sound waves were represented by ele- 
vations and depressions ‘‘or otherwise.’ And as 
the laterally undulating or zig-zag record was at 
the time this specification was filed a well-known 
form of record, familiar to all those posted in the 
art, it is fuir to presume that two sneb scientific 
gentlemen as Dr. Bell and Prof. ‘lainter were 
familiar with what was then well-known in the art 
und intended to include that which fairly falls 
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within the meaning of the words used by them. 
Again, on page |, beginning at line 101 and end- 
ing in line 3 of page 2, they expressly mention the 
fact that they are aware of other forms of record 
than the one in the form of a groove with sloping 
walls. Furthermore, on page 6, lines 48 to 655 in- 
clusive, the patentees state that 


‘‘In the foregoing description details have 
been given with some minuteness ‘This has 
been done to furnish the best information in 
our power for enabling those skilled in the 
art to make and use the invention, and not 
with the intention of limiting the invention to 
the precise dimensions, proportions, shapes 
and materials stated.’’ 

For the reasons given I am clearly of the opin- 
ion that while the patentees do not specifically 
mention the zig-zag or laterally undulating form of 
record, they nevertheless intended wherever the 
language was broad enough to include such record 
to so include it. 

XQ28. You have not yet pointed out in the 
specilication the mention of any specific record 
other than the one consisting of a groove in which 
the sound waves ure represented by elevations and 
depressions at the bottom of the groove. Will you 
please do sv? 

A, Specifically I donot think that the patent 
describes uny other form of record; nevertheless 
as I stated in my answer to XQ27, I do find very 
clearly expressed the idea that the patentees did 
not intend to limit themselves to the specitic form 
of record with vertical undulations. And without 
repeating my reasons for this opinion I would 
simply say that they are the same as those given 
in my unswer to XQ27. 

XQ29. Do you mean to say that in the specitica- 
tion of the patent in question there is no mention 
of any other specitic record than the one in which 
the sound waves are represented by elevations and 
depressions at the bottom of the groove? 
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A. ITadid not. 

XQ30. Then please point out the other specitie 
record referred to in the speciliention? 

A. Page 1. line 37, the patent states, ‘“‘it has 
heen proposed to cut the record in the edge of a 
strip of metal or other solid iuaterial by vibrating 
the strip in contact with the cutting edge of a 
rotary disk eutter; but this proposal is essentially 
different from this invention, the new mode being 
applicable to cutting a record upon all sorts of 
surfaces and not upon strips only.’ 

In the record thuseut on the edge of a strip 
the sonnd waves would not be represented by 
elevations and depressions at the bottom of the 
groove. 

XQ31, How else would the sound waves be 
represented on the edge of such a strip? 

A. The sound waves on sucha strip would be 
represented by the irregularities on the edge of 
the strip. Assuming such strip to be placed in a 
vertical position the irregulirities might be re- 
ferred to us elevations and depressions, but if the 
strip were Juid flat the irregularities representing 
the sonnd waves would constitute what we “have 
previously referred toas a latterly undulating or 
zig-zag record. The verticn! record being in this 
case readily transformed into a latterly undula- 
ting recor, I need not add tliat the edge of the 
strip does not constitute a groove. 

XQ32. If this strip be placed on edge then the 
sound waves would be represented by a vertically 
undulating ridge. ITs this correct? 

A. I should not refer to the edge of the strip as 
aridge. The sonnd waves would be represented 
by the irregularities on the edge of the strip. 

XQ33. Is this all that you find in the patent 
how in review, as regards specitically described rec- 
ords other than records in which the sound waves 
are represented by elevations and depressions in 
the bottom of the groove? 
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A. The only other specifically mentioned record 
which I at this moment recall is that of the Edison 
indented tin-foil record, in which the sound waves 
are represented by elevations and depressions in 
the bottom of the groove. 

XQ34, Cun you point to any other patent or 
public record of Messrs. Bell and Tainter or either 
of them in which any other specific record of 
sound waves is referred to or described ? 

A. On the 20th of October, 1881, Alexander 
Graham Bell, Sumner Tainter and Chichester A. 
Bell, the Jatter two being the patentees of Patent 
No, 341,214, hereinin suit, deposited in the Smith- 
sonian Institution in this city, a sealed package 
containing among other things a description of 
their experiments und the resulting method of re- 
cording und reproducing sound, 

They state: 


‘“Onr invention consists, in the first place, 
ofa new form of phonograph, or apparatus 
for recording sounds by the voice; and in the 
second place, of a new kind of graphophone 
or apparatus for reproducing sound from a 
phonogram or permanent record. The phono- 
graph consists of a flexible diaphragm, which 
ean be thrown into vibration by the voice, and 
which communicates its vibrations to an en- 
graving tool resting upon the film or coating 
of wax, paraffine or other similar substance, 
on or into which the voice record is to be en- 
graved. The end of the entting tool presses 
against the prepared substance, and cuts out 
a groove ot considerable width, as the pre- 
pared substance is moved past the end of the 
tool. Under these cirenmstances, when a per- 
son speaks against the diaphragm of the 
phonograph, its vibrations are communicated 
to tle tool, so as to canse a to and fro motion 
of the end in contact with the prepared sub- 
stance. This motion may he either in a plane 
parallel to the surface of the prepared sub- 

_ Stances, so as to prodnee a wavy or zig zag 
line of uniform depth, or it may be ina plane 
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perpendicular to the surface, so as to ent ou 1$h3 
4 straight groove of varying depth, as may be 
desired, A phonogram of either of these 
4 kinds may be copied in more durable material 
by any of the well known monlding or elec- 
: tropluting processes; and the sound may be re- 
prodieed either from the original phonogram 
or from one of the copies.” 





I think this very elearly demonstrates that 
Messrs. Bell and Tainter were nequainted with the 
record in the form of a wavy or zig-zag line of 
uniform depth, and that when they referred to 
other forms of record they meant to include in this 
veneral statement said wavy ov zig-zag form. 
XQ35. You did not, I suppose, recite what yon 194 
have above quoted from memory? Will you 
please, therefore state from what paper you took ‘ 
the quoted passage, and particularly whether it 
was the sealed package to which you referred from 
whieh you took the matter you quoted? 
A. IT quoted from a printed copy of the ree- 
ord in the case of the American Graphophone 
Company vs. The United States Phonograph Com- 
¥ pany, ef a/., in the Cirenit Court of the United 
€' States for the District of New Jersey, in which 
| record a copy of the sealed package referred to as 
being depesited in the Smithsonian Institution 
appears asanexhibit. The suit above referred to 495 
was foran alleged infringement of patents Nos. 
341,214 and 341,288 here in suit. 
XQ36. Whatis the date of the particular por- 
tion of the court reeord from which you have taken 
the passage supposed to be found in a sealed ree- 
ord deposited in the Smithsonian Institution? 
A. The bill of complaint in the case referred to 
wus filed October 15th, 1894. Testimony was e | 
tuken during the years 1805, 1806. etc. The dates 
given T presume will furnish the date desired by 
~ : your question. 
XQ37. D> you know of your own knowledge 
that the sealed package in qtiestion was actually 
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deposited in the Smithsonian Institution, and if 
go, that it netually contained the matter which 
you quoted therefrom in your answer to XQ34? 

A. Ido not. 

XQ38. This being the case, how is it that you 
speak of that all-yed paper as proving to your 
mind that Messrs. Bell and Tainter when writing 
their patent specilication here in review, meant to 
include a laterally undulating record by the words 
‘for otherwise?’ . 

A. That Bell and Tainter did deposit such a 
paper is known to me as a part of the well authen- 
ticated history of the art of recording and repro- 
ducing sound, just as is the other similar fact that 
Cros, in 1877, deposited a statement with the 
French Academy, setting forth his proposed 
method for making an undulatory or zig-zag rec- 
ord. I never suw the paper deposited by Cros. 
That he did deposit such a paper is however a part 
of the well anthenticated history of the art, and 
known to meas such, 

XQ39. Now Mr. Cameron you are an attorney- 
at-law, and you know quite well that you have no 
proof that Uros ever deposited a sealed paper in 
the French Academy; that all you know is that 
ata later date a publication appeared that said so. 
Similarly you do not know that Bell and Tainter 
deposited anything in the Smithsonian Institution 
excepting so fur as something of the sort lus been 
alleged in the suit to which you refer long after 
the patent No. $41,214 here in review was issued. 
Under these circumstances isit not a fact that what 
yousaid about Bell and Tainter’s sealed package 
comes to you as mere hearsay? 

A. Asa part of my duty as an expert in this 
art I have sought to post myself as far as possible 
in regard to the literature of the art, as wellus 
the patented and practical side of the art. I have 
the authority of Mr. Emile Berliner for the state- 


ment thut ‘on the 30th day of April, 1877, Mr. . 
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Charies Cros Geposited wih tl.- Secletary of the 
Acalemy of Seclenees a sealed enveione, eootaining 


what in transilution reads us? igwa: 


Here follows a qnotation by Mr. Berliner of 
what parports to be a transintion of the paper 
deposited by Mr. Cros. I accept sich published 
statement asa partof the literature of the art of 
recording aid reprodneing sonnd and as such hare 
referred to jt in my examinution in chief and I 
think properly so. The know!edyge of the paper 
deposited by Messrs. Bell and Yainter in the 
Sinithsonian Institution, enme ro me in the same 
way. that is asa part of the literature of the arr 
an'l L veferred to it in precisely the same way 
that [ referred to the Cros paper. 

Thave no hesitation, however, in stating again 
that neither the Cros paper north» Bell and Tainter 
paper is a matter of personal knowledge with my- 
self. 

X30. It appears then that yon are willing to 
extent your knowledge of the urt buckwardly by 
all sorta of printed statements, and that you are 
willing tointerpret the mewning and import of 
language found in the patent by the aid of such 
printed statements. The saine ws if you yon rself 
had knowledge of the facts which yon find in sach 
printed statements? 

A. Tam willing to add to my knowledge of the 
art by information gleaned from any well authen- 
ticated source and I would not hesitate to interpret 
this or any other patent from the standpoint of 
what was well known in the art at the time the 
patent application was made. 

X41. Did you ever see such literally undula- 
ting record of sound waves us is referred to in the 
so-called sented package; that is to say have you 
ever seen a sound record produced by a cutting 
style in the manner described in that sealed 
packuyr ? 

A. TF think not. 
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XQ42. Have you any reason to believe thatsuch 
a sound record can be made for the reproduction 
of sonnds therefrom & 

A. I have very little donbt that such record 
could be made. 

XQ43. Please give whatever little doubt yon j 
have? 

A. The only donbt that I have is one which a 
man with some experience in this art would natnr- 
ally entertain in regard to an operation which he 
had not actually performed. 

XQ44. In interpreting, however, the meaning of 
the words ‘‘or otherwise’’ inthe paragraph on page 
1, lines 75 to 83 in Patent No. 841,214, you 
did not doubt for a single moment and spoke 
quite assuredly of the laterally nndulating record | 
asa part of the pre-existing state of the art, while 
now yon entertain some little doubt as_ to the pos- 
sibility of making such a record in the fashion de- 
scribed in the so-called sealed package. How is 
it that your artitude lias undergone some change? 

A. My attitnde has nndergone no change what- 
ever. The state o/ the art at the date of the Bell 
and Tainter patent is not represented solely by the 
statements containel in the sealed package de- . 
posited by these e-ntlemen in the Smithsonian In- 
stitution, but is also represented by the French 
patent to Crosof 1875, No. 124,213. In that pat- | 
ent Cros specifically mentions the transversely un- 
dulated form of record, and, as I have previously 
stated, I cannot doubt that gentlemen well posted 
in the art of recording and reproducing sound, as 
Messrs. Bell nnd ‘Tainter were, were familiar with 
all that this patent contains. So that when I 
stated that I reyarded the broader expressions of 
the Patent No. 341,214 us intended to include the 
transversely nndulating or zig-zag form of record I 
was not by any meaus depending entirely npon 
matter contained in the package deposited by 
Messrs. Bell and ‘luinter in the Smithsonian In- 
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stitution. Such package, however, contiins very 
strong corroborative proof that | was nof mis- 
taken in the construction which I placed upon the 
expression in the Patent No, 341,214 in suit. 

X¥Q15. Do yon know whether the French pat- 
entee Cros has ever made a record of sonnd waves 
sureh as is decribed in his patent? 

A. IT do not. 

XQ46. Did you ever see a sound-record made in 
aceordance with the specification of the French 
patent to Cros? 

AL I never did 

XQ47. Supposing now there be a sonnd-record 
such as is deseribed in the patent No. 341,214 in 
suit, and it be said of such record that the repro- 
ducing style is pressed against she record by the 
yieMing pressure of aspring or weight. Where 
would the point of the style be arrested? 

A. That would depend upon the shape of the 
so-valled point of the style and upon the size 
thereof. In the stvle now most wenerally used in 
connection with reeords cut in a wax-like surface, 
the rubbing point of the style is spherical or sem1- 
spherical, and is not, strictly speaking, 2 geomet- 
rieal point. Such astyle makes contact with the 


surface of the record beginning at the top of the. 


sloping wall of the grooveon one side and continuing 
sneh contact down the sloping sides of the wall 
along the bottom of the sound groove nnd up the 
sloping side of the other wall. Ina sound groove 
with sloping walls of the character commonly em- 
ployed in the gramophone, an example of which 
is found in Complainant’s Exhibir, Defendants’ 
Sound Reeord, the point of the style enters the 
sound groove and forms eomplete contact with the 
sides and the bottom thereof in the same way that 
the rubbing style does in the record in wax. J] may 
add that I live repeatedly demonstrated this to 
be trne by microphotographs taken of the point of 
the style employed in Complainant's Exhibit, De- 
fendants’ Machine. 
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Auswer objected to by connsel for defend- 


ants as irresponsive and inexcusably volun- 
teerec, 


XQ48. Now, Mr. Cameron, please divest yourself 
for the moment of the impression that vou are tes- 
tifying in behalf of the complainant in this case, and 
do not argue the case as a whole in response to 
specific questions. \With this understandiny please 
state how and where the reproducing style shown 
and described in Patent No. 241,214 will be 
arrested when in the language of the putent it is 
‘pressed against the record by the yielding pres- 
sure of a spring or weight;’’ and please consider in 
your, answer no other record and no other ma- 
chine, whether complainant’s or defendants’, than 
the one that is shown and described in the patent 
here in review? 


A. Without undertaking to reply to the wholly 


uncalled for aud unjustifiable lecture delivered by 
counsel for the defendant, further thun to call at- 
tention to the fact that counsel has now presented 
a specific question, specifically limited toa certain 
well defined structure, I would answer the ques- 
tion by saying that in the machine described in 
the patent in suit, the point of the style would be 
arrested in the sonnd groove. ‘That whether it 
would be on the extreme bottom, or whether it 
would be on the bottom at all, or whether it would 
be on the side walls of the groove, would depend 
entirely upon the particular outline of the record- 
ing style and the reproducing style, as well as the 
size of the groove and the size of the reproducing 
style. In the absence of specifications in regard to 
these details | would not undertake to state the 
exact point in the groove at which the reproducing 
style would be arrested. 


Adjourned by agreement to ‘Thursday, 
June Ist, 1899, at 10.30. 
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Set PUP SMaNe be adjournmen: 

Present: Parties as befor=. 

MIT: hes COGUnMeS Crosse xamiontion of Mr. 
(argent. 

“Q40. In answer to XQ4s you huve stated your 
juagility of ossigning any partion.ar spot or exact 
point in the yreeord groove at which the 
reproducing style would be vrrest+| when it is 
opessed against the reeord by the yielding pres- 
sure) a spring or weight’ [now call your at- 
tention 1 Lhe specification of parent No, 341,214, 
where on page 4, lines 62 to 67, the operative rela- 
flon between the reproduces ind the record is 
spoken in these words: 

: “No special care is necessary To insite its 
adjustment, for if the reprodiucer Kobe allowed 
to vest against the record with the style npon 
the enuraved line, the style will of itself 
ovate ta the bottom of Lhe groove.” 

Dowd it not appear from this that the putentees 
understood that the style when pressed against 
the record by the yielding pressnire of a spring or 
weieht sould finally be arrested by contact with 
thee batho: of the rrooved 

A. Inthe particular form of record whieh is 
deseribed Fe COUSTILNbing Ht portion of the invention 
described in patent No. s41,2h4, \ suitably formed 
reprodneer would, when placed por the record, 
undoubtedly contact with the bottom af the sound 
vroove, and as one form of record (s described as 
a sound eroove having sloping walls if the re- 
producer when oridnally placed iipon the record 
was arrested by contact with sneh sloping walls, 
ib would inevitably ‘gravitate te the bottom of 
the eroove’ as stated in the portion of the speei- 
ficntion from whieh you have quoted. 

XQoo. tn your last answer you seem to intimate 
that more than one form of sound groove is de 
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seribed in the specification; yet in the former part 
of your testimony when you were asked to point 
out any other form of sound record deseribed in 
the specification, you were unable to do so. Are 
we here to understand that you have since dis- 
covered another form of sonnd record described in 
the specification / 

A. Inthe series of cross-questions extending 
from XQ27 to and through XQ30, I was asked to 
point out in the specification any mention of any 
specific record other than one consisting of a groove 
in which the sound waves were represented by 
elevations and depressions at the bottom of the 


sroove, Without any mention being made as to 


whether the sound-yroove, wus one with or without 
sloping walls. 

In my answer to XQ+4) I referred toa sound- 
groove with sloping walls, which is the specitic 
form of groove mentioned in lines 76 to S0 of 
page 1 of the specification. 

It is quite feasible however to cut or engrave a 
sound groove having elevations or depressions in 
the bottom of the groove corresponding to sound 
waves, the side walls of the groove being vertical; 
so that when in my answer to XQ49 I mentioned 
a groove with sloping walls I only indicated one 
specific form of the sonnd groove to which your 
previous cross qnestions 28 to 80 referred. 

XNQ51, Please state now, so that there may be 
no mistake abont it, whether the speciAcation 
describes uny other sound-groove than oré having 
sloping walls. Andin answering this question 
please confine yonrself to what you find in the 
specification and do not revert to matters which 
yon deem practical or possible? 

A. The specification states, on page 1, lines 15 
to 19, that 

The invention consists, first, in the for- 


mation of the record or phonogram, us it has 
been called, by means of a cutting style which 
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is vibrated by the sonnd-wiyes or sonorons 217 


vibrations to be reeorded,”’ 
* The specification states, in lines 45 to 55 of page 
6 that it is not the intention to limit the invention 
| to the precise shapes stated. Claims 7 aad 8, for 
example, specify a sound-record consisting of a 
tablet having its surface cut or engraved with , 
narrow lines of irregular or varied form corre- 
sponding to sound waves. The only specific form 
of sound groove described is the one mentioned in 
lines 76 to 80 of page 1, which lines I have quoted 
in my previons answer, but it is very clear from 
the statements in the specifiration to which I 
have just referred, and from the claims thereof, 218 
that such specifie. form of groove, viz, one having ~ 
sloping walls, is mentioned merely as oue means of 
expressing the inventive idea set forth in the 
patent and nut with the idea or intent of limiting a 
the patentees to sach specific construction. 
XQh2. I rake it that your Jast answer, if divested 
of the portions that are not responsive to the ; 
question is that there is not found in the specifi- 
cation a description of any other sound groove 
than one having sloping walls, Did I[ correctly 
| understand your answer? 
A. Broadly the speeifieation defines «ent or 
engraved sound groove having elevations aud de- 
pressions corresponding to the sound wayes, and 
mentions as a form of said sound - groove oue having ' | . 
| sloping walls, I stated in my laser answer, and [ | 





219 


think plain enongh so that there can be no doubt 

about it, thut specifically the specification describes 
only a sound-groove with sloping walls. 

XQ53. Now in such sound-groove, the style 

r being ‘pressed against the reeord by the yielding 

| pressure of 2 spring or weight’’ will be ultimately 

arrested ut the bottom of the groove, as you have 

stated in your answer to XQ4), This being the 

case it would seem that the patentees having said 

usinuch aus thisin their own words, which you 
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have qnotedt, evidently meant to give t! their 
sound-groove and to their reproducing style such 
dimensions as would make it possible for the style 
to get down to the bottom of the groove, Does it 
not seem from this that when in answer to \Q465 
you have said that you were unable fo stute the 
exact point in the wroove where the style would 
be arrested because the specification failed to give 
dimensions, etc,, you created a difficulty that the 
patentees did nor experience. In other words, is 
it not quite clear from the specification, that the 
patentees meant to have the reproducing style 
carried down tu the bottom of the groove by the 
elastic pressure of a spring or weight? 

A. As Ihave repeatedly stated, the specification 
clearly sets out broadly the idea of a reeord con- 
sisting of a sound-groove without undertaking to 
limit the invention to any specific form of sound- 
groove. It does, however, specifically describe one 
form of groove in which the inventive idea is 
embodied. In such a sound-groove, viz., one with 
sloping walls. the style, would, as Ihave stated, if 
arrested upon the sloping wall of the groove tend 
to gravitate toward the bottom thereof. Your 
question persistently ignores the fact however that 
the groove with sloping wallsis buta specific 
embodiment of the broad idea which consists of a 
groove of any form y vvided it is ent or engraved 
in the surface of the tablet. My reply to 1Q48 
was directed to the broad idea ofan engraved 
sound-groove and with such understanding my 
statement therein was not one creating any 
difficulties whatever but simply pointing out that 
in the absence of a more specific statement than 
what was contained in your question, it could 
not be accurately stated where the point of the 
stylns would be arrested in the groove. 

XQ54. You were, however, in XO48, requested 
to consider »o other record, no other style, and 
no other machine than the one shown and 
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described in the patent inquestion, Now, in such 
machine, with such a stvle and with sueh a groove 
as are specifically deseribed in the patent, T under- 
stund you now to state that the style will be 
earried down to the bottom of the groove by the 
elastic pressure of a spring or weight. Do I now 
clearly understand you? 

A. In the specifie form of groove with sloping 
walls described, such would be the action of the 
style. 

XQ55. Now you have conceived of the possibility 
of eutting a sound-groove having elevations and 
depressions at the bottom, bnt vertical walls. 
Will yon now please state whether in such con: 
struction the stylus wonld not also be carried down 
to the bottom of the groove?! 

TA. Le owould. 

XQ56. Is there any intimation fonnd in the 
specification of this patent No. 341,214, of a con- 
struction of a sound-groove und- stylus where the 
reproducing style will not be carried down to the 
bottum of the groove? 

A. L think there is, yes, sir. Commencing at 
line 101, page 1, the specification states: 


“The reproducing style, mounted as just 
explained, is specially adapted for use in con- 
nection with a record in the form of a groove 
with sloping walls, and this combination is 
specially claimed; but it may also be nsefnlly 
emploved in couneetion with other forms of 
record.” 


This sentence elearly indicates that the repro 
dnueer mounted soas to have fhe style pressed 
against the record by the yielding pressure of a 
spring or weight, is designed to be used with other 
forms of record thin the one speritieally deseribed 
in the specification. 

XQ57. The passage which you huve «noted 

ays, does it not, that the iveproducing style 
mounted ns explained may be usefully employed 
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with other forms of record than sneh as are formed 
by a groove with sloping walls. Does it say more 
than that/ 

A. The passage quoted speaks for itsell. 

XQ58. But you bave used this passage by way 
of argument in support of, your contention that 
there is an intimation in the specification of a con- 
struction of sound-groove and stylns wherein the 
style would not be carried down to the bottom of 
the groove. This being the case it wonld seem 
only fair to get at your understanding of the 
meaning of the passage. Please therefore state 
whether the passage you have quoted says more 
than that the reproducer mounted so as to have 
the style rest against the record by the yielding 
pressure of aspring or weight. may be usefully 
employed with other forms of record than such as 
are formed by « croove with sloping walls? 

A. The passage goes no further than you have 
stated in your jnestion, that is, that the repro- 
ducer mounted ns deseribed may be nsefully em- 
ployed with other forms of sonnd-grooves than 
those having sloping walls, With a sound-groove 
having sloping walls the point of the stylus would 
be carried down the sloping walls to the bottom 
of the groove, whereas in other forms of record, 
that is, forms which do not have sloping walls, 
while the noint of the stylus might or might not 
nitimately rest ou the bottom of the groove, it 
would not be carried to the bottom if it did rest 
there, by the walls of the groove. 

XQ59. It would be carried to the bottom of the 
groove, however, by the pressure of a spring or a 
weight? 

A. Assuming that the point of the style was 
small enough to enter the groove, I should say 
that the point of the style would rest on the 
bottom of the groove, if it had one. 

XQ60. So thiut after all yon have not yet pointed 
out in the specification any intimation that would 
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Shelton T. Cameron. 77 
convey the idea that the patentees had in inind ¥%29 
any other construction of groove and style than 

q such as would make the style come to the bottom 

of the groove by the action of a spring or weight. 
Are you now willing ta say that «ll throughout 
the specification of the patent in review, there is 
found neither 2 word nor asentence that would _ 
convey the idea of any other construetion than 
such whereby the reproducing style is carried 
down to the hottom of the sound groove by the 
vielding pressure of a spring or weight? 

A. Tdo not tind anythingin the specification 
which states that’ when the reproducing style is 
resting iu the sound groove under the yielding «939 
pressure of a spring or weight, that the style 
wonld not make contact with the bottom of the 
groove. 

XQ61. Now resting at the bottom of the groove 
the style is in operative contact with the elevations 
and depressions which represent the sonnd. waves. 
Is this correct? 

A. I think that is correct. a , 

. XQ62, And when these elevations and depres- | 

sivns at the bottom of the groove are moved along é 

lineally as by the rotation of the disk in which 

¥ they are formed, the stylus will receive movements 
corresponding with such elevations and depres- 
sions; will in its turn impart such movements to 
the reproducing diaphragm and the latter impart- 
ing its movements to the air will thus give rise To 
sounds similar in character to those by which the | 
elevations and depressions in the bottom of the : 
groove have baen formed, Is this a correct state- 
ment? 

A. It is. 

XQ63. In the specification of patent No. 341,- 

214, on puge 4, lines 68 to 79, it is pointed out 

‘that there might be difficulties in making the 

stylus toneh the record ‘‘precisely at the proper 
point if the reproducer be held rigidly” and the 
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a 


specitioation chen siys ‘‘diffienlties on rhese 
aceonnts are avoided by the loose or Hexible 
mounting of the repvodieer, the style automatic 
‘uly adjnsting itself ro the proper place on the 
revord.’’ Will you please state what you ninler- 
stand to be the “proper place on the record?” 

A. The proper place on the record would be 
that part of the reeorl having the irregularities 
corresponding co sounl waves formed therein. 

XQ64. Consequently the proper place would be 
the bottom of the zroove where there are the 
elevations and depressions that represent the sound 
waves Am [right! 

A. If the sonnd groove were one whose ireyzu- 
lavities corresponding to sound waves consist in 
elevations and depressions at the bottom of the 
vroove, then you would be right; butif the sonml 
yvroove were one in which the irregnlarities vor- 
responding to sonni waves were formed in the sides 
rather than in rhe borcom of the groove, as in the 
case of the Cros zig-vig record, then you are wrong. 
The specification requires or racher provides 1 con- 
serietion whieh shall insure that the reprodneing 
style shall tonch the record precisely at the proper 
ar most advantigeots point. In either form of 
record that is, the vertically undulating or laterally 
nuiniating, the proper point for the reproducing 
style to touch is slene the line of irregniiurities 
corresponding to soni) waves, 

XO85, Ler us econnn- ourselves temporarily to 
rhe sonnd reeori so leseribed in the sperificarion 
that there enn be re doubt about its; uauele, te 
the reeord formed ia croove with sloping walis 
having elevarions and l-peessions in the bottom of 
the groore, Tlese eles oles and depressions Pete 
senting the sound-ewsy-s We shall speak of rhe 
Mros record br ani oy 

Now with sch rescue Las the specification eleacdly 
describes where the stylus, as you have siid. tf it 
shonld primarily comsin eontaes with the signing 
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wall would slide down that well, impelled by a 
spring orn weight, antil it reaches the bottom of 
the groove which is the s*proper place” for it to 
rench; itis necessary, is it net, tliat the point of 
the style be small enough to allow if to have that 
sidewise motion from the sloping wall to the bottom 
of the groove. In other words, the point of the 
stvle must be narrower than the groove, Am I 
correct! 

A. In actual practice wlien sound grooves are ent 
or engraved in a solid substance in accordance with 
the specification of patent No 41,214 in suit, the 
vroove varies greatly in width wad isin cross section 
approximutely-in the form of an arc. The repro- 


wlneing style which co-acts with this groove is not 


a geometrical point, but is hemispherical in shape. 
When this style is brought into position in the 
eroove the shape of the groove and the style is such 
that the stvle readily comes in contact with the 
irregularities in the groove corresponding to sonnd 
wares, but | should hesitate to state that the rub- 
bing point of the stylus was or had to be atall 
times sinnller or narrower than the groove itself, 
That is I do not understand that the point of the 
stylus must be so stinall that it may rattle around, 
so to spenk, in the groove butthat it may be so is, 
I think, trne. 

XQU6. There is no question about the point of 
the stylus rattling around in the groove; nor is 
there any question of the constrnetion of apparatus 
in actual use. We have here to deal with the con- 
struction shown and deseribed in the patent. Now, 
with such construction with which the style auto- 
matically udjusis itself to the proper place on the 
record by sliding down the sloping wall, is it not 
the faucet that the point of the stylus must be 
nurrower Chan the width of the groove? 

A, The coystraction of groove to Which T referred 
in the frst partofmy Instanswer is in exact 
necor bee with the groove specilieolly defined in 


ee —, ig 

















209 


210 


80 Sheltou T. Cameron, 


the patent, that isa groove with -sloping walls. 
The reproducing stylus has a rubbing point which 
makes contact with the irregularities constituting 
the sound groove, so that] thinkin my last answer 
I confined myself to the construction mentioned by 
you in the question to which it was respousive, and 
I therefore repeat, for the reasons given in my last 
answer, that I should hesitate to state Lhat the rub- 
bing point of the stylus was or had to beat all times 
sinaller or narrower than the groove itself. 


Answer objected to as not responsive. 


XQ67. Please look ut the Patent No. 341,214; 
inspect the drawings thereof and reud as much of 
the specification as you may deem necessary to get 
at the construction of both the recording style and 
reproducing style. Yon will thereby obtaina 
mental image of the sonnd groove produced by that 
machine and you will then be able to say, without 
reference to anything that you may find in actual 
nse, whether the reproducing style is not, asa 
matter of fact, narrower than the sound croove; 
and whether it must not be narrower inorder that 
it may slide down the sloping wall to adjust itself 
automatically to the proper place on the record; 
that is to say at the bottom of the groove? 

A, The point of the reproducing style need not 
necessarily be narrower than the sound groove in 
order that the point of the style make contact with 
the elevations und depressions in the bottom of the 
groove. <A veprodicing style point whose outline 
is exactly commensurate with a cross-section of the 
sound groove could and would, if placed upon one 
of the side walls of the groove slide down into und 
exactly fill the vroove, making contact with the 
irregularities in the bottom thereof precisely as de- 
fined in the patent. 

XQ68. Will vou please point to that portion of 
the drawing of the patent which best represents the 
shape of the recording style? 
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A. Figures Sand 6 show the recording style 7+! 


per se separated from the other portions of the 

instrument. 

XQ69. Will you now please point our that part 
of the drawings of the patenr whiell best represent 
(he reproducing style? 

Figures 7 to 10 inclusive. 

XQ70. Now compering Figs. 5 and 6 on the ene 
hand. wth Figs. 7 to 10 inclusive on the other 
land, is ir not clear that the reproducing style as 
a whole and its point in’ particular is very much 
narrower than the cutting style as whole and its 
point in particular? ) 

A. The figures representing the recording style 
or engraver show the same as lurger than figures 7 
to 10 inelusive show the reproducing style; but T 
firtil on page 3, lines 2 and 3 the statement that 
Ficnres 5 and 6 are views on a large scale of the 
eraver or cutting style, and in the next two lines | 
find the statement that Pignres 7 and 8 are views 
in elevation and section respectively of the repro 
dicer withont any statement to the effeet that the 
same are on an enlarged senle. T do not therefore 
feel that a comparison of the mere outlines of 
Figures 5 and 6 showing the revorder, and Figures 
7 to 10 showing the reproducer affords any means 
of arriving at the comparative sizes of the record- 
ing and reprodacing styles hecatise the two styles 
nre shown in figures drawn to different seales, 

XQ71, [tis then your opinion that if the repro- 
ducing style were exactly of the size of the sound 
groove, it could still slide down the sloping walls 
to the bottom of the groove. Will you now state 
whether it could doso if if were wider than the 
soil sreove? ' 

A. If the point of the style is tocuter the groove 
itis [think apparent that ic ronbt not do so if it 
were wider than the groove. aud make contact with 
the bottom thereof. 

XQ72. Now you have stated. although yor 
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“44 were not eiifed upon to do so, that in actual 
practice the sound groove is of varying width. 
This heing the cause, and since the reproducing 
style is only a single strnetnre of definite 
dimensions, does it not follow that it must be | 
made warrower than the average width of the 3 
sound-groove, since otherwise it could not gravitate 
to the bottom of the groove where it is at the 
narrowest? 

A. It does uot, as] stated before in actnal 
practice the cross-sectional outline of the sonnd- 
groove is approximately that of the are of a circle, 
the irregularities corresponding 10 sound-waves 

915 Would be found throughout the extent of this 
are. The rnbbing point of the reproducing stylus 
is struck on npproximately the same radius us the 
are conslituting the cross seetion of the sound- 
groove, With sucha groove it would be very 
difienlt to state where the line of demarcation be- 
tween the walls andthe botrom of the groove 
would oceur, bearing in mind that the groove may 
be as wide as the one one-hundredth of an inch and 
not more than the one one-thousandth of an inch in dt 
depth. The assumption in your question, there- ¢ 
fore, to the effect that the bottom of the groove is 
the narrowest part thereof does not hold strictly 
true since the eutire are upon which the groove.is 

246 strnck may be regarded as the bottom of the 
groove, With a recording stylus struck on the 
same ure as the cross-section of the groove, it is 
apparent (whether the groove was the one one- 
hundredth or the one tive-hundredth of an inch in 
width), the rubbing point of the stylus would 

“ make equal contact with the irregularities repre- 

senting the souud-waves in said groove. 

XQ73. Will you please state where, In a groove 
of this description, the sloping walls are fuund, 
seeing that you find that your groove ts all 
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slope downward to the middle point of the groove, 
and slope upward from that point to the opposite 
edge of the groove, very much us wonld be the 
ease if you had a V-shaped groove in which case 
the slope of the walls would be from one edge to 
the medial line and up again to the opposite edge, 
the difference in the two eases besfig that in the 
one the slope is ona cireular line whereas in the 
other it is ona straight line, 

XQ74. Your groove has now, as von describe it, 
no bottom, but only sloping walls terminating 
in a common mathematical line; while with a 
V-shaped groove there are both sloping walls and 
a distinet bottom since. as. you would perhaps 
admit, there is no such thing asa entting style 
withea mathematical point. In other words, a 
V-shaped cutting style with which material is to 
be cnt or engraved must have an appreciable 


ee 


247 


though small width of point. IJlauve I correetly .. 


stated the distingnishing characteristics between 
an are shaped groove that has either all bottom or 
all walls, and the V-shaped grooye that has both 
bottom und walls? 

A. A groove approximately ave shaped in cross- 
section certainly has both bottom and side walls 
und no amount of ingenious hair-splitting can 
change this fact. Thata V-shaped groove would 
not in actual practice have its side walls meet in 
i geometrical medial line, is [think correct, as 
such groove would almost inevitably lave its side 
walls connected atthe bottom with a slightly 
surved portion, such us T have doscribed the 
groove in Complainant’s Exhibit Defendants’ 
Record to be. I think you are correct in your 
statement thuta cutting style must havea point 
with some appreciable thongh small width, 

XQ75. Will you now turn again to Patent No. 
341,214. Do you not find the culting style ap- 
proximately V-shaped? 
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250 A. IT find the enitiny style to havea point such 
as would be obrained by taking a eylinder and 
slicing or cutting away a portion thereof on a some- a 
what diagonal line, ‘Tis might perhaps be styler 
approximately V-shaped, but clearly it does not 
zivea point having the two sides thereof ap- § 
proaching to a central line or point so as to muke ‘ 
aclean cut sharp angle at their point of union, 
The point isin facet slightly rounded, as is most 
clearly shown in the enlarged view of Fig. 6. It 
must be borne in mind. however, that the eutting 
portion of this style, |eing only about the one 
one-thousandth of an inch from the end thereof, is | 
so small thatthe widrh of the groove to be eut 
thereby, in proportion to the depth, is very great 4 
“ and would even with the somewhat crude outline 
shown in Fig. 6, give a croove which would be ap- | 
proximately are-shuped in cross-section. | 
XQ76, Will you point to that part of the spercili- 
cation that tells von that the depth of the groove 
will be only about one-one thonsandths of an ineh: 
A. Ldid not esin my information in regard to 
the depth of the grouve from the specification, hut 
from astudy of the groove as actually made in ¢ 
practice. So faras Tam aware there is no state- 
ment in the specifiestion to the effect that the 
eroove Will be only one one-thonsandth of an ineh 
252 in depth. Furthermore I do not wish to be : 
nnderstood as fixing this as the absolute anil 
invariable depth of the cutor engraved sound q 
groove, as the depth of such groove varies some- 
what on both sides of this line. , 
XQ77. Have you ever seen a machine constructed 
exactly like those represented in the drawings of 
patent No. 341,214! 
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A. I have not. 

XQ78. Have you ever seen a sound-record 

produced by such 2 machine? 
A, T have nof. 
* 
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XQ7). The cutting und reproducing styles of 
machines with which you are familiar are sliaped 
differently from those here shown and described 
in the patent? 

A. The recording style of machines with whieh I 
iim familiar has the engraving point made sub- 
stantially as is deseribed in the putent; that is by 
taking a cylinder, turning the end conical, ronnd- 
jng the extremity and grinding off one side to the 
axis, thongh in many and perhaps the majority 
of instances the evlinder is ground off clear across 
but on a diagonal line to the Jongitudinal center 
thereof. The reproducing style now in use differs 
somewhat from that specifically shown in the 
patent, in that the rmbbing pointis rounded or 
hemispherical. In regard to the reeorder I note 
thag the patent states, in lines 73 and 74 of page 
3 that itis not essential ro vive to the recording 
style the particular form deseribed in the speeiti- 
entipn, as any form which will remove the material 
and not simply displace it would answer, 


The Jasé sentence of the answer is ob- 
jeeted to as irresponsive and volunteered. 


XQs0. In those majority cases where the cnt- 
thug style is made by grinding the cylinder off right 
across its axis, the eud of the cylinder is not first 
runnded off, [T suppose! 

A. The grind across jhe eylinder is on a line 
diagonal to its longitudinal axis, not right across 
the sume; and the result is practically the same 
point or cutting edge as was obtained by first 
forming a eylindrical pieee of material, turning 
the point conical, rounding said point or extremity 
and then grinding off one side to the axis, the 
sume results being obtained in 1s mach simpler way 
by a single grind diagonally across the cylinder. 

XQ81. lt seems, after all, that the cutting style 
of the patent, as well as the reproducing style of 
the sume, is diferent from those with the use of 
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2968 which you are familiar; and since the machines 
asa whole are diferent, it will be of advantage to 
disregard in what follows your practical experience 
and to conting ourselves to your knowledge of the 
patent. Now, bearing in mind that the patent 
does not tell you how deep the record groove is, 
and also bearing in mind that the record groove 
has a varying width, as you have stated, are you 
not willing to say that the width of the reproduc- 
ing style must be narrower than the ayerage width 
of the sonud groove, since otherwise the style 
could not eravitate down the side walls to the 
bottom of the groove, in all cases? 

Pre A. The enutting sivle with whieh Iam familiar 

is practically the same shape as that deseribed in 
2 the patent, thongh asomewhat different method 
is followed in making the same from that de- 
scribed in the patent. As Ihaverepeatedly stated 
heretofore, the sound groove being in cross section 
approximately that of the are of a cirele, I have 
no hesitation in stating thatitis not necessary 
that the width of the reproducing style must be 
less than the average width of the sound-groove. 
And Imunst dissent from the closing remark in 
your question to the effect that unless such were 
the euse the “‘stvle conld not gravitate down 
the side walls to the bottom of the grovye, in all 





258 cases.’” Tt must be borne in mind that in the art # 
of recording and reproducing sound, we are deal- : 
ing with extremely minute proportious, that even 4 
in the reproducing style shown in the patent the . M 


point of the style back for’an infinitesimal dis- 
tance, stich as one or two-thousandths of an inch, 
isnot in fact a geometrical point, and if placed 
undera high power glass it will be shown to be 
many times witler than any possible depth ofa 
groove which could be eus by the working force of 
anything as weakas sound-waves. Said point 
would be found, when thus magnified and ex- 
amined, to he a ronnded rather than a geometrical 
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point, so that it world approximarely fit and fill 
the curved or are-shaped groove cut by a recording 
stylus of the shape described in the specification. 
IT need notadd that ina shallow groove there 
would be Jess of this point within the groove than 
would be the ease in a deeper groove, bunt 
practically the reproducing stylus would make 
contiet with the entire contonr of the groove, 
thoneh such contact ia not essential in the opera- 
tion of the stvle in reproducing sound. 
Adjourned to Friday, June 2d, at 10:80 a,"m. 





Washington, D. (., Friday June 2d, 1899, 

Present: Parties as before. 

Mr. Lyons continues cross-exuminition of Mr. 
Caméron: 

XQ82, Plense give a brief deseription of the eco- 
operative relation of the record tnblet and the 
reprodneer in the machines shown aud deseribed in 
parent No, 841,214? 

A. The reprodueer aga whole consists ofa 
vibratory (liaphragm supported In it suitable head 
or casing andl having a rubbing point or style at- 
tached thereto. The record table! lis its surface 
cut or engraved with narrow lines of irregular or 
raried form corresponding to sound-waves. As 
shown in Fig. 1 of the diawings this tablet is In 
the form ofadisk In theact of reproducing 
sounds the style or rubbing point of the reproducer 
rests against the irregular lines in the tablet con- 
stituting the sound groove, tlirese lines being 
arranged asa spiral upon the face of the tablet, 
The tablet is revolved and at the same time given 
translatory motion in a right line past the point of 
the stvle. The result is that the irreanlarities 
corresponding to sound wayes are rapidly passed 
under the point of the style which is therefore 
given movements corresponding to said irregn- 
luzities. These movements or vibrations of the 
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style are transmitted io the diaphragm of the re- 
producer whieh in rirn sets up vibrations in the 
air similar to the original sound waves. 

X¥Qs83. Will you please state whether the term 
‘Grreenlar lines’? or “lines of irregular form’? 
oceurs in the specification? 

A. Tt does. Claim 7 defines the tablet as having 


‘rs surface cut or eneraved with narrow lines: 


of irregular or varied form corresponding to 
sound waves,”’ 

XQs84, Bunt all throughont the specification the 
irregularities are understood to be the elevations 
and depressions at the bottom of the groove. Is 
this so? . 

A. T certainly donot so understand it. I 
simply undersiand that a2 sound-groove having ele- 
vations and depressions at the bottom of the groove 
is given as an example of a eut or engraved line of 
irregnlar form corresponding to sound-waves, but 
I do not understand that the specification is by any 
means limited to this specitie form ofirregnlar line. 

NQs5, Is any other example given? 

A. This is the only one given. 

XQs6. It will therefore be safe, henceforth, in 
this examination when speaking of the sound 
record described in the patent No, 341,214. fo 
understand that if is formed by elevations andl 
depressions in the bottom of the groove. This 
will obviate the necessity of asking the same ques- 
tion over and over again. . 

Now, 1s regurds the machine as a “whole, which 
you have very briefly described in your answer to 
XQs2, you said that the tablet is revolved and is 
at the same time wziven a translatory motion Ina 
right line. You have not said anything abont the 
motions, if any, that are given to the reproducing 
style, except those vibratory motions which ure 
imparted to it by the elevations and depressions in 
the sound groove. [s thereany other motion yiven 
to the stylus! 
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A. Tn all record tablets there are two classes of ~ 
irregulavities, first, irregularities corresponding to 
ei sound waves; these are the irreenlarities which 
cive the reprodneing style its vibratory movements 
mentioned in iny answer to N(Qs8~:; second, there 
ave irregularities in the tablet due to imperfections 
| of constructicu, such as unevenness of the surface . 
of the tablet, warping when iris a disk, eccentri- 
cities when the tabletisa cylinder, ete. The re- 
producer shown described and claimed in patent 
No. 341,214, in suit, is mounted on a universal 
joint so that it may have free movement in every 
direction. This second class of irregularities in 
} the tablet, which I have mentioned, canses the 966 
reproducing body asa whole, including the head, 
; diaphragm and style, to move in accordance with 
such irregularities, bat without in any way 
affecting the vibrations of the style and diaphragm 
imparted thereto by the irregularities correspond- 
ing tosonnd waves. The style therefore has in 
addition to its vibratory movements, 2 movement 
imparted to it by the irregularities of the surface 
> of the tablet, that is by the unevenness, warping 
v or eceentricities of the tablet. In addition to this 
| the style hasa third movement parallel with the 
| face of the tablet which permits it to lollow and 
adjust itsel{ to the record groove. The patent 
states on page 4, lines 79 to S4; 





‘Tt will be seen that the reproducer is 

monnted ona universal joint, so that it can x 

move in any direction. ‘The movement oe 

parallel with the face of the tablet would, 
however, hy itself allow the style to follow 
and adjust itself to the record to a useful ex- 
tent.” 


Thus if there shonld be any disurrangement in 
the machine by which the record disk was not 
, given its trunslatory movement past the point of 
the style, this style would nevertheless remain in 
the spiral sonnd groove and follow the record, 
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moving across the face of the tabler in a line 
parallel therewith, 

Tt wlil be seen therefore, that in the act of re- 
producing, the reproducing style has three move- 
inents, First, the vibratory movement imparted to 
it by the irregularities corresponding ro sound 
waves. 

Second, the movement due to nnevenness or other 
irregularities in the surface of the tablet, and 

Third, the movement across or parallel with the 
face of the tablet which enables it to follow the 
record. 

XQ87. As regards this last kind of movement [ 
understand from your answer that it will be 
brought about whenever there should be such dis- 
arrangement of the machine by which the record 
disk was not given its translatory movement. 
Will you now please state whether or no this 
idea has flashed through vour mind’ for the tirst 
time at this moment, whether you find any 
warrant for this in the specification of the patent; 
aud whether you are not now speaking of this 
point with a view io what occurs in defendant's 
machine and not with what occurs in a machin2 
constructed in aceord:nce with the patent here in 
review? 

A. Answering the first part of your question I 
will say that the idea has not for the’ tirst time 
tlashed across my mind in connection with my last 
answer. In my direct-examination, in answer to 
Question 5and on page 12 0f the type-writren 
copy of my deposition, [ stated, 


“The object of thus loosely mounting the 
reprodneer is not only to enable it to adj just 
itself to the irree nlarities of construction, 
which I have just mentioned, but is also for 
the purpose of vncbling the reproducer fo be 
guided and moved by the record.” 


And I thereupon qtioted from the specification 
of the patent in suit, on page 4, lines 68 to S4. in 
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whieh specifie mention is made of the liability of 
disarrangement in some part of the machine. 
Furthermore, the passage quoted states that these 


diffienlties ave avoided by the loose monnting of 


the reproducer and then follows the statement, 


which T quoted in my last answer, to the effect . 


that the movement of the reproducing style 
parallel with the face of the tablet would allow 
the style to follow the record. 

Answering the second part of your question, I 
find the warrunt for my statement that the stvle 
has a third movement across or parallel with the 
face of the tablet which enables ir to follow tha 
record, in that portion of the specification, lines 79 
to 84, page 4, which T quoted in my answer to 
XQ36. | 

Answering the third section of your question, [ 
was speuking in answer to your XQsti which asked 
me if there was any other motion given to the re- 
producing stylus in patent No 341,214, other than 
the vibratory movement imparted fo it by the 
ivregularities of the sound groove, The specifien- 
tion of patent No, 341,214 clearly describes this 
third movement parallel with the lace of the 
record, My answer was clearly responsive to the 
question usked by yourself and while Tam well 
aware that this movement of the reproducing stylus 
parallel to the face of the record ‘tablet is the 
same as that employed by defendants in their 
machines, 1s shown by Complainant’s Exhibit De- 
fendunt’s Muchine, I do not conceive tliat that face 
plaves npon me any duty to wholly ignore a move- 
ment of the reproducing style in the patent in 
suit. I conceive it to be my duty as nn expert, so 
farasmy ability extends, to place the Conrt in 
possession of all the information’ that Lo omay 
possess that is pertinent to the Issue and clearly 
responsive to questions addressed to me hy counsel, 
I was actuated iu making my answer purely by at 
tlisposition to do my full duty in this case, 
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XQ88, You have not yet stated where inthe = 093) 
patent in review there is the remotest suggestion © 0 = 
of sach disarrangement of the machine whereby the © & 
record disk is not given its translatory movement, 9 4. 9) °°) 
Tt is this point that the preceding questionem- ,” 
phasizes and which you entirely neglect inyonr « * 9. 
answer. Please state now when thjs idea thatin  — 
the machine constructed in aceordance with the 
patent the translatory movement of the tablet .~ 
muy be arrested occurred to you, and whether yon . 
findin the patent any intimation of snch possibility? 
A. As near as Ican remember, this idea that ~.. 
provision was made for allowing the reprodncer to 
o7x follow the record even in case the tablet failed (by 
reason of any (disarrangement of the machine)to = i 
have its translatory moyement imparted to it, | “ 4% 
occurred to me the first time I read the patent No. | 
341,214. This wasa good while ago and [ cannot | | 
undertake to accurately fix the date. I knowit: — Bay irk 
was long before I ever saw a gramophone, The ; 
specific disarrangement mentioned in your qnes- 
tion, is not described in the specifiestion, bnt the } Pease ry oe Ae 
clause of the specification included between lines ¢) Poa 
68 to 84, page 4, which Ihave qnofed, is such as_ Cc cian tee 
to rvendily inelnde the specific disarrangement Tah 
which IT have given ns an example: andas | have | 
previously stated, such disarrangement ocenrred to . ‘| 
276 me I think the first time I read the patent und was eee LONE | 
suggested to me by this very clause of the specifi- y San ene | 
eation, fee oe aly 
XQ89, When for the first time did you express | ; glia, | 
your view of the possibility of the prevention of : oe 
the rectilinear trauslarovy movement of the record atic 13 
disk of the patent No, 841,214, in the contre of a | 2 
this testimony! : 
A. Ido notatthis moment reeall any mention 
of such a specitic disarrangement prior to my 
sinswer to XQsi, 
XQ90. You have heretofore made an affidavit in 
this case in support of complainant’s motion for 4 
preliminary injunction. Did yon not? 
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A. I have. 

XQ91. That wasa carefully prepared paper, I 
suppose? | | 

A. I undertook to prepare it with proper care, 

Q. Did you in that affidavit intimate thatina 
machine constructed in accordance with patent 
No. 341,214, there may be such disarrangement as 
will prevent the rerord tablet to have its rectilinear 
trauslutory motion? 

A. 1 did not. 

XQo2. Have yoa on other ocensions testified 
with respect to patent No, 341,214! 

A. | have. 

XQ93. Have you in any of that testimony stated 
or indicated that there may be such cisarrange- 
ment in u machine constructed in uceordance with 
the said patent as,will prevent the record disk to 
have its rectilinear translatory movement’! 

A. Leould uot undertake to sy, 

XQ04. I suppose you have uecess to printed 
copies of any testimony that you have heret fore 
given with respect to patent No, 341,214, or to 
most of it. If this is the case, will you during the 
recess which we shali now take, search in such 
testimony, for uny stutement on your part that 
the machine in question may be so disarranged as 
to prevent iis record tablet from haying the 
rectilinear Lunslalory Movement! 

A. lam not sure that I lave at my dispesal 
printed copies of all the cases in which I have 
testitied with regard tu patent No, 341,214, and in 
uny event it would be too laborious un undertak- 
ing to go through all of my testimony in previous 
suits without a great deal of time at my clisposal, 

XQv5. Please pointoutin the drwing of patent 
No, 341,214, the device or devines shown by reason 
of which the reproducer may have a thovement 
porallel with the face of the revurd tablet! 

A. Referring tw Fig, 8 of the parent, 20 is the 
head or block of the reproducer laying a tube dl 
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ad Vea aa 280 projecting therefrom, This tube 31 is joined toa % ‘ eit 
§ Wel cad second tube 3 by a section of soft flexible. .~ 
fet *  vuleanized rubber tubing 32. In the act of repro-? 
Re flucing, the tube 33 is slipped into the tnbe 19, 


shown in Fig. 1, The reproducer when so placed 


has a monnting composed: of rigid tube 381, 


fi flexible tube 32 and the rigid tubes 33 and 19; and_ 
‘a the patent states in lines 60 ta 62, page 4, that. 
di | ‘fin consequence of the flexibility of the rnbber.— 


tubing 32 it’? /menning the reproducer) ‘‘ig free to . 
follow the record.’’ The device by reason of: 
which the reproducer may have a movement 
parallel wtih the fuee of the tablet is the flexible | 
4 991 rubber tnbing 82. ie 
in XQ96. The same rubber tnhe is also indicated’ in 
Fig. 138 of the drawings. Is it not? : 
A, The rubber tubing 32 is shown in Fig. 13. 
[I would note, however, that in. Fig, 13, it is the .. 
recorder H which is iu operative relation with the | 
tablet, the reprodneer K being thrown ont of 
operative position, 

XQ97. Now as regards the flexible tube 32, it is, 
for the purpose of permitting the reprodacer to : 
move parallel to the face of the record tablet, qs 
flexible only to the extent as it does not embrace 
either the rigid tube 31, orthe rigid tube 38; 
that is to say only in so far as it extends between 

252 the ends of these rigid tubes, Is this correct? 

A, The tnbe 22 is flexible throughout its entire 
length. Of conrse when the tubes 31 and 33 are 
inserted within the tube 32, that portion of the 
tube 32 surrounding the rigid tube could not Hex. 

XQO08, Will you now please state as nearly 
accurate as you ean from the drawing of the 
patent, how long rhut portion of the tube 32 is that 
is not slipped over the rigid tabeand that eun tlex? 

A. Wifbont knowing the scale to which the 
drawings are drawn, it would be impossible to 
answer the questioi. 

XQ99, Cun you find anything in the specitica- 
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upon the length of the tube 82 that can flex? 

A. The only places in the specification which TI 
now recall without rereading the entire patent, 
wherein mention is made of the rmbber tubing 82, 
wre in lines 92 to 100, page 1, which says: 


“Practically in the instrnumeats made by us 
the pressnre is due to the weight of the 
instrument, modified by the elasticity ofa 
section of suft rubber tube which supports 
the same and constitutes a universal joint, 
but evidently there are muny devices which 
can be used to mount the reprodneer, so that 
it is free to follow the sound-record or phono- 
cram, and which, therefore, would be within 
the seope of the invention.”’ 


Aud in lines 52, 55, page 4, where it says: 
a 


“The tube Bl, fixed at the upper end to the 
block 20, is joined atthe Inower end to the 
Hibe 33 by a section of soft, flexible vuleanized 
inbber tubing 82,"" 


And on the same page, lines 58 to 62, the specifi 
ention states: 


“The veproducer K, when so placed is 
monnted upon a hollow standard composed of 
the tubes or (ubing 81, 82, 338 and 19, and 
in consequence of the flexibility of the rubber 
tubing 82 it is free to follow the record.” 


Furthermore on page 4, lines 70 fo 384, the 


specificution states: 

“Tt will be seen that the rveproducer Is 
mounted on» universal joint, so that it can 
move inany direction, The iuovement parallel 
with the face of the tablet wonld, however, by 
itself allow the style to follow and adjust 
itself to the record to a useful extent,” 


While none of these passages qitofed specify the 
exact length of the flexible tubing 382, neverthe- 
Jess I gather from them that itis to be of such 
length as to enable the reproducer to follow the 
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49 ae 


ek oras it is twice put in ‘ihe Speinlon gh. 


leave the repro ucer '*free fo: dole the etogi. lag 


(Italics mine. ) Shee is" 


Talso tind in the claims of he? ate craple®: 
justification for my assumption that the rnbber * 
tubing (when that form of universal joint is em- 
ployed) is to be of such length as to leave the pitas 
free to move laterally and follow the record, This | 
is particularly emphasized in Claims 19, 20 and 22. © 

XQ100. Conld you not have briefly — snawereds 


the preceding question by saying that the svectads ie 


cation conveys no ideaas to the length.’ of the 
rubber tnbing 32 that can flex? 

A. T answered the question in what I considered 
a proper way, 

XQ101, Well, then, J shullask you again whether 
you can find in the specification any statement 
that says or conveys un idea of the length of that 
part of the rubber tubing 32 that ean flex? 

A. Istated in my answer to XQ99 that none of 
the passages quoted, ind which to the best of my 
eae are the only passages mentioning tube 

2, stated the exact length of the flexible tubing 
Ge nor do they specify the length of the portion 
which is free to flex when the tubes 31 and 83 are 
inserted therein, 

XQ102. Supposing now the machine were con- 
structed with the purts so dimensioned as they are 
shown in the drawings and particularly with the 
rubber tubing 82 just as shown-in the drawings, 
To what extent, in your estimation, would then 
the reproducer style point be free to move parallel 
with the fuce of the record tablet? 

A. It would be free to lave a very considerable 
amount of luieral movement, but exuctly how 
much it would be impossible tostatein the absence 
of specification as co ‘he thickness of the rnbber 
tube and the distances within which the tubes 31 
and 33 are juserted, The drawings as they appear 
in the reduced photolithographs, constituting the 
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pirent office copies of the patent, are on so smalla 
cenle that the thickness of the rubber tube and 
even the insertion of the tubes 81 wand 35 is some- 
what difficult to determine, lLowever, I note that 
the specification of the pifent says on page 6 
that it is not the intention of the patentees to 
limit the invention to the precise dimensions and 
proportions stated, and T therefore understand that 
itis the intention that the flexible tubing 82 
should be given such proportions as would leave it 
free to follow the record in the manner described 
in the specification. 

XQ108 Seeing that the specification does not 
sfefe any dimensions as respects the rnbber tubing 
32, iris of course bat uatival that the description 
does not limit the patentees to any partienlar 
length or thickness of rubber tubing. But the 
specification says, in a passage which you have 
frequently qnoted, that the movement parallel with 
the face of the tablet, dne to the universal joint, 
would by itself allow the sryle to follow and ad- 
just itself to the record to a useful extent,” 
Now, does the spevification convey uny idea as 
respects the “nseful exten i"? of the parallel 
movement of the reproducer? 

A. In three of the four passages quoted hy me 
in ny unswer to NQOO ocenvs the statement that 
the reproducer is ‘‘free (o follow the sound 
recon’? by reason of its exible or universal 
mounting. In one of these, the one to which yon 
referred in your last question, is the statement 
that it is not only free to follow, butalso to adjust 
itself to the veeord, und in this statement occurs 
the expression to na useful extent, There is no- 
where in the specification, so faras lam_= aware, 
any (lefinition of what is tmeant by the expression 
‘ton usefal extent,’’ but I observe, as T mentioned 
before, thutin other parts of the specification the 
explicit statement occurs that the reproducer ts 
“free to follow the record”? withoutany limitation 
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whatever asto the extent. I therefore a: it, | 


reading this expression in the light of the entire 
specification, that the patentees intended that the. 
reprodueer shonld be free to follow the record to i 
such an extent as might be found useful or desir ? 
able in the operation of the machine. | 

XQ104, The language of the specification that 
requires that the reproducer be free to havea 
movement parallel with the: record would be ap- | 

plicable to a case where that freedom extended only 
to one one-thonsandth of an inch, as well as to the... 
case where it extended to a space of five feet. Is - 
it not so? say 

A. No, sir. If the reproducing style conld move. 
laterally but the one ove-thousandth of an inch, it 
would not he ‘free to follow the souud record or 
phonogram’’ as stated in line 99 page 1, nor would: 
it be '*free to follow the reeord’’ as stated in line 
62 page 4+. A record consists.of a solid substance 
having : sound groove formed therein, generally, 
and as shown in the specification, in the form ofa 
spiral, covering some appreciable extent of surface, 
and if the reproducer is to be ‘free to follow the 
record,’’ as it is repeated)y stated in the specifica- 
tion it is, it certainly must have uw movement 
exceeding one oue-thousandth of an inch. Of 
eourse your siggestion of a movement to the extent 
of tive feet is a gross exnggeration anid one that 
would not be possible with complainant’s con- 
struction nor called for in the practical art, 

XQ105, We shall inquire into the meaning of 
the style being free to follow the reeorl by and by; 
but since vou seem to have no idea of the 
dimensions of what you call complainant’s con- 
structiou, it is not quite clear why five feet freedom 
of lateral movement is any more exaggeration than 
the Jike freedom to the extent of one one- 
thonsanith of an inch, 

Now while the deseription of the patent says 
nothing about the dimensions of the rubber tubing 
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92, the drawing certainly suys something about it, 


and von have given it as youropinion that the 
luteral movement which the stylus point may. have 


in the coustruction shown would be considerable. » 


Now how cousiderable do yon think it would bet 
A, I stated in answer to 1 previous question that 
it would be impossible ro state the extent of the 
movemeut due to the flexibility of the robber 
tubing from the data furnished by the drawing 
alone, ulso pointing ont that the drawing of the 
patent office copies are much reduced in photo- 
lithographing, but called attention to the fact that 
in view of all that was suid in the specification 
that I regarded the reproducer as designed to have 
such lateral movement, due to the flexible tubing 
ov other universal joint, as wonld enable it to 


follow the record toany extent that might be 


found useful or desirable, This is as definite as I 
cin make my answer and [see no reason for 
changing it. 

XQ106, Mr, Cameron, you ure supposed to be 
quite familiar with the commercial graphophone or 
phonograph, and I will ask you to state whether 
in these commercial instrnments that are placed 
pon the murket by complainant there is or is not 
u construction of universal joint for the reproducer 
by reason of which the reprocucer head and stylus 
are free to move laterally parallel to the face of 
the record tablet? 

A. There is. 

XQ107, Have you ever measured the extent of 
lateral movement that the reproducer head is free 
to have in such commercial instruments, and if so, 
please state how far it or any part of it is free to 
move laterally? 

A. The reproducer head in the graphophone has 
u universally jointed mounting which leaves the 
reproducer und its style free to move laterally to 
un exteut sufficient to allow if to he moved later- 
ally neross several of the spirals of the record 
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¥ ‘ Lt oan 4 ' * 
“3 groove. In the commercial phonograph and = - ype) ea 
| graphophone of to-day the records are in the form + Ri 
“— ee 
ofa cylinder having the sound groove cut in the e. 


form of a spiral on its outer surface, these Meas, k 8 
eylinders being about two inches in diameter, 1 ESS 
For the sake of compactness the reproducer is 





mounted on quite a short stem and instead of the ED 
record moving in a right line past the point of the = = sf" gor 
style the cylinder has rotary movement only and ~ iets € La 
the style is moved ina right line relative tothe + ®% .@ rat 
: cylinder. In view of the short stem upon which ./. Bi. 
the reprodneer is mounted and the small diameter Le ete | 
of the record tablet, together with the desirability Bisset 
yog of having the reproducer bear with substantially | © aes 
uniform pressure upon the record, it wonld be 4 hee} 
undesirable to permit the reproducer to have © "%% ee 2 
} e lateral movement to auy great extent to one side eet” oe et 
+ or the other, or it would tend to slide down the be ages 
' surface of the cylinder. AsT have previously . es : 5; ee 
stated, however, the reprodneer has lateral move- ae aes 
ment independent of the translatory movement - a see 
imparted to it past the record, such lateral move- ies 
ment being sufficient to permitit to follow the ae 
spiral sound groove onthe cylinder even in the m2) 
cases where, through the disarrangement of the ems 25 
devices which propel the reproducer as a whole, ARES |: Dea ec 
the translatory movement of the reproducerig © 9 | ?@ 
800° interrupted. I have repeatedly thrown the repro- © © fs 3. yy 
ducer out of engagement with the screw whieh «9s. 40%" 
imparts the translatory movement to it, and have _ oe ae 
observed that even in this construction the repro- 7 ae ee a 
ducer still follows the spirals of the record for zsh SASK 
ssoncmige ied several turns. | + coat : 
; i All that part of the preceding answer ee S Begs ; 
a that follows the first sentence thereof is ob. : ‘igh ee oy 
jected to as irvesponsive. ce Sage eet 
XQ108. What number would yon assign tothe A ae 
‘several’? spirals throughout which the reproducer =... pee a 


ue pia is be we j 
head is free to move laterally? 4" Te ae 
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A, [have fonnd it to vary somewhat in different 
machines, or in the same machine with different 
yeproducers. I remember on one occasion to have 
counted three turns of the record tablet before 
the reproducer point failed to track, the reproducer 
carriage being thrown ont of engagement with its 
propelling screw and held stationary. 

XQ109. What distance in inch measnre wonld this 
make? 

A. L think the spirals are cut in the neighbor- 
hood of one hundred to the inch, and a movement 
of three spirals to each side of the medial position 
of the reproducer would give six one-hundredths 
of an inch, approximately speaking. 

XQ110. Tlave you any reason to believe that the 
freedom of lateral movement about the universal 
joint or rubber tubing of the reproducer style in 
thd constrnetion of machine shown in patent No. 
841,214 would be any greater than that in the 
commercial machine? 

A. Yes, sir, for the reasons givenin my previous 
answers and from the entire disclosure in the 
patent No.341,214, I have no hesitation in stating 
thatin a machine constructed as described and 
illustrated in the patent the reproducer may have 
such Jatern] movement as will leave it free to 
follow the record to any extent that may be found 
useful or desirable. 

Adjourned to June 14th, 1899, at 10:30 a, m, at 
the request of counsel for defendants. 
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Washington, D. C., June 14th, 1899. 
Met pursnant to adjournment. 


*Present—Puitie Mauro, Esq., of counsel for — 


complainant. 
Gustav Brsstne, Esq., of counsel for 
defendants. 
Adjourned to Friday, June 16th, 1899, at 
request of counsel for defendants. 
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102 Shelton I. Cameron. 


Washington, D. C., ‘ths Pes | es 
July 26th, 1899, 10:30a.m.° ° 3 FB iy Au 
Met pursuant to adjournment and subsequent | 
agreement of counsel. 


Present—JosrPH Lyons, Esq.,. of comnsel for de- ; wie 
fendants. fc el) eae 
PurLttp Mauro, Esq., for sirunintnante eee 


Mr. Lyons continnes cross examination of Mr. = ee 
Cameron. | ee he. 

XQ111. [ now eall your attention to Patent No. . wey 
341,214 in suit; and more partienlarly to page4: <4 
lines 58 to 67. You will there find, it pointed out | 
that owing to the flexibility of the rubber tubing — 
82 no special care is necessary to insure the ad-— 
justment of the reproducer K, since when the latter 
is allowed to rest against the record with the style 
upon the engraved line, the style will of itself 
gravitate to the bottom of the groove. [ will now a 
ask you how much lateral movement expressed in | © 4a 
inch measnre the style would have whea gravita- ©  \3 
ting in the manner indicated to the bottom of the 
groove! 

A. In the first place I do not find in lines 58 to 
67 page 4 of Patent No. 341,214 the statement ~ eA, 
alleged in your question to be included in those i " 
lines. I find therein two statements which in . 
framing your question yon have read together | 
taking a portion from each statement. The lines 
quoted contain first the statement that | 

‘‘in consequence of the flexibility of the rubber 


nae ee a5 ta 


tubing 32 it’? (meaning the reproduecer) “tig ~~ 
free to follow the record.”’ taf 
I then find the second statement as follows: 9%" br Pe 
f a i, 
‘No special care is necessary to secure its’? | * tm 
(meaning the reproducer) ‘‘adjustinent, for if’ ae 
the reproducer K be allowed to rest against a . 


the record with the style upon the engraved ~ — _ ee 
Jine, the style will of itself gravitate. to the 
bottom of the groove.” 
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Tt will thus be seen that the patent indicates 897 Me om 


two results dune tothe flexibility of the rubber | Re hee Aas, 
tnbing 82. One is thatit is ‘free to follow the | Aik rah Seem . “yh 
record;’’ the other is that no special care is neces- | Lee ies SRR ber 
sary to insure adjustment of the reproducer, ~ pip cris 1 ee 
These two results are very closely related asthe aude i 
adjustment of the reproducer muy be either later- | sgt isn gle evens 
ally or vertically, in the former case, it being toa. | ie tec Ge og eH 
eertain extent the» sameas the freedom which Re Tee ems i oes 
permits the reproducer to follow the record. . The ¥ i We EA 
last sentence in the. lines quoted, however, lays ‘he PO aS Pe 
particular stress upon the adjustment which allows 4 rene aie jet wae oss 
the point of the reproducing stvle to rest uponthe  ~—_ He AS fo dey & 
surface of the engraved undulations in the bottom gog | bes ES hehe. B3 i. 
oe of the groove. I understand the last part of your — tae No ES, 
Ya question to refer tothe amount of lateral move- = no ROE ge 

' ment involved as the style isin the act of settling «— aa ce 





es to the bottom of the groove. This would depend | . cha: wehaae i oe 
se) . entirely upon the size and character of the style | my be S ra 
* employed and the particular point upon the tablet : 


sites where the style first rested when placed in position . 
xs thereon. For example if when the reproducer iesaoe BATE 
ee Sr were originally placed in contact with the record : Be 
sy the style rested immediately upon the bottom of : : 
the groove, no Jateral adjustment would be neces- . | To ee 
sary. On the other hand, if it were placed on the- _~ TWA Noga FID 


upper or outer edge of the groove, in adjusting ee el ; RY Rit 
itself to the bottom of the groove it would neces- 809 Aes Sere ene eat 


sarily have a lateral movement eqnal toone-half ~~ et os wae Pi «ts a 
of the width of the groove. In different records. ne Pama ress Ug A 
“this varies’ considerably, so that without more * | Pp ee Byer & hy 
accurate data than. that given in your question it. et tae, i 
would be impossible to giye un exact answer, 
XQJ12. Please take the case of the ordinary . 
‘commercial graphophone with which yon are so. + 
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familiar, and state how much lateral movement, ae ant, Sa an See 
the maximum, the style would have to have when. |, eee Hyitaee * Rie 
gravitating down to the bottom of the groove?» ». saaek ih oe? oh Beet Maas Cure as 
A. The records ordinarily used inthe commereial > Be SE hee ‘ fare 
forms of the graphophone of the present dayare ——- PS gel aca 
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310 of two styles, the smaller record to which Ihave | eerie 
heretofore referred has the record grooves cut ta hes | 
about one hundred totheinch; those knownas the _ c 
‘Grand”’ record have, I believe, a somewhat wider . | 
record groove. Where the record grooves arecut | ‘ 
one hundred to the inch, if the groove was of the 
full possible width it wonld be the one one- : : 
hundredth of an ineh. This, however, varies . RY 
greatly, the groove being of irregular or varied + 
form much wider in some places than in others. 
If, however, the groove was a full oneone- »° 
hundredth of aninch, the style in gravitating 
from the upper outer edge ofthe groove to the 
9), medial line in the bottom of the groove would havea ane, | 
_ Jateral movement of one two-hnadredths of an inch. “Ab ve 
si XQ113. Andinthns moving laterally to the | 
extent of one two-hundredths of an inch, the style 
me “follow the record.’’ Is this not so? 
. It is not. 
til What other kind of satis movement | 
do you find indicated inthe patent here under Ri cea eGiie 
consideration? Please point. out specitically NER os AS 
where you find inthe patent indicated another ¥ eee es 
kind of lateral movement of the style than that 
which it has when it gravitates to the bottom of | 
the groove? 
A. It has a luteral movement parallel with the 
31? face of the tablet which will allow it to follow 
the record. The record as described in the patent 
is in a spiral form on a plaue surface, and the only 
other forin of commercial record with which I am 
familiar is a spiral record on a cylindrical surface. 
In either the flat or the cylindrical form of record |. — 
the spiral necessarily advances a certain distance a 
along the surface of the disk or cylinder, and in coll 
order that the reproducing style may followin | 
this advance of the record groove over the recording 
surface, the patent describes the reproducer as 
being mounted npona universal joint. It also 
points out that such universal-mounting enables 
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4 the reprodneer to adjust itself to the record, thus #13 
e pa constituting a decided adyance over the prior 
\ $) Edison reproducer which h:d to be very carefully 
; adjusted by hand. I find in several places in the 
ri patent which Ihave previously quoted, reference 
eae 


to this free mounting of the reproducer whereby it 


z is enabled not only to follow the record, but to 

¢ adjust itself automatically thereto. I find it 

S stated that the free mounting is to enable the re- 
iets producing style to be readily guided by the record ==. 5 


so that it is free to follow the sound reeord. Ifa ~— 











reprodncer style were ajlowed to rest upon a sound ! 

t | record which was not in motion the weight of the 

rep,oducer head wonld canse the style toslide 944 

a down the sloping wall of the sonnd groove until it 

yf reached the bottom or ‘inedial line thereof thereby 

} antomatically adjustihg itself to the record groove, 

oe ) “or as the patent states, it has gravitated to the 

. | bottom of the groove. We have here an adjust- 

a, ment of the reprodneer to the sound record which + fn Me aa ean jib 
involves, it is trne, a slight lateral movement, but he Rr Hagar N BB 
does not involve any guiding of the reproducer SE Wee his aaa | ar 
style by the record groove, nor can the style be Se ae ae kee eS. See | ae 
said to follow the record, If now, with the style ho A a Eg 
thns in position in the bottom of the groove, the Fae cv Pyiges i. : eg 
record be set in motion, the style will follow the PPA ace ee a Sg Bait 
spiral groove and if, as in certain commercial __ ae gS eg he Fi 
forms of the graphophone, the spirals advance at 315 Rade ali aoe ve ee ee: 
the rate of one one-Fundredth of an inch per. : me Perel ish-€ a oe ‘aes x hes 
revolution, the reproducer will livealateral move- © - gece: ? Sai ee a oe ¥ 
ment of one one-hundredth of an inch per revolu- , ig ¥ ite Ta ite j AS 

_tion following the spirals of the sound groove. 9 ey 4 tania 4 ep Wi a 
On yage 1, lines 84 to 86 the patent states: : : mae ; tee i See eee 4 » EB 
“The invention consists, fourthly, in loosely = i eg B® 
mounting the reproducing style so thatitean ~ Pre Re ea ey gy 
readily be guided by the record.”’ : Bry kt oh Rae Pa: eas 
Lines 96, page 1, to line 8, page 2, the patent » wa og dee Benes 
‘But evidently there are many devices ) svn Meee ! 
which ean be used to mount the reproducer, ~~ re "wee 
r 
i " ‘a 
et ‘ 
, aod: ted ar 
6 ei, 
F } 
Sli nie ih uel ee ee od ee - = = eas SESE ATES 5) 2k aaaata hi eictaes 
os 7 ve , mor r oT ee a | eae | ; lity gat at ‘Se 
foie ie 34; hee rae Can - ae Sy St 9 oi f-- 
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316 so that it is free to follow the-sonnd-record or 

phonogram, and which therefore, would be — 
e hie within the spirit of theinvention. The repro- 
: ducing style mounted as just explained is 
specially adapted for use in connection with a 
record in the form ofa groove with sloping 
walls, and this combination is specially 

elaimed, but it may also be usefully employed 

in connection with other forms of record.’’ __ 


On page 4, lines 58 to 67, I find ‘itistuted that. vio ek 


re “The reproducer K when so placed is ~~ 

Ass Ae mounted upou a hollow standard composed of 
the tubes or tubing 31, 32, 33,and19,andin 9» | 

consequence of the flexibility of the rnbber i 

Fe 317 tubing 32 it is free to follow the record.”’ 
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On'the same page lines 79 to 84 inclusive, the = ~*~ Be 
specification says: : ieee enero ieee. nee 


“Tt will be seen that the reproducer is » 
mounted on a universal joint: so that it can 
move in either direction. The movement 

ae parallel with the face of the tablet wonld,.— 
: 7 however, by itself allow the style to follow and 
fans ht ieee adjust itself to the record to a useful extent.” 





bike abit In these quotations the italies used are mine. I) ys 
allies find that the patent itself makes a distinction be- ..° ®. ~ 
| tween following the record and adjusting itself —° 
i (that is the reproducer) tothe record. Itstates »  - 
oie 318 that the construction allows “the style to follow 9.) = 
Narr a ey and adjust itself tothe record.’’ I find thatit » #* . 
ey LP - sneaks of the style as being ‘‘free to follow the 9 
one a a record” and also speaks of adjustment of the ree 9 cat 
Bi UE Nay producer. I find that the reproducer is said to be © pe aght § 
ba ah loosely mounted *'so that it can readily be guided = 7) 5 
5 : by the record,’ und inasmuch as the guiding’ «> * es 
Cy easel action is one that takes place after the proper ad-, «,.’' 
hes ° | justment is secured, aud must take place during) 3 
aT ee: proper adjustment in order to secure satisfactory =.) *. 
sit reprodaction, it is very clear that by theexpression °° ™ 
OE ‘‘onided by the record’’ the patentees did not. - ae ae 
| | intend to convey the idea of the mere Interal —§= | 
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adjustment of the reproducing style as it gravitated 
down the sloping walls of a record groove. 

The patent makes it very clear that the universal 
mounting of the reproducer is not lesigned alone 
for permitting the co-operation Letween the repro- 
ducing style and the sloping walls of the sound 
record, for it specifically points out that the 
ttnivers:l monnting may be usefully employed in 
connection with other forms of record than those 
with sloping walls. Furthermore, the portions of 
the specification which Ihave quoted, and especi- 
ally that portion included between lines 96 and 
101, page 1, makes it very clear that any device 
which is used to mount the reproducer so that it 
is free to follow the sound.record is forethat very 
reason within the spirit of the invention. It says: 


“There are many devices which can be used 
to mount the reproducer, so (at itis Sree to 
follow the sound record or phonogram, and 
which, ¢Aerefore, would be within the spirit of 
the invention.”’ 


I think from the portions of the specification 
which [have quoted that it is very clear that the 
patentees designed the universally jointed repro- 
ducer to be free to be guided by or to follow the 
record wrooye as it advanced spirally and also to 
have the additional function of wdjusting itself 
down the sloping walls of a record groove thus 
formed. 

XQL15. If I nnderstand the gist of your answer 
correetly, it is to the effect that the patent gives 
to the universal mounting of the reproducer two 
distinct functions; one being the antomatie adjust- 
ment of the style tothe bottom of the groove, 
which involves a slight lateral movement of the 
style; und the other being the freedom of the style 
to ‘follow the record” or to be ‘gnided by the 
record’’ by which you anderstind a greater lateral 
movement thin is involved in the automatic ad- 
justment of the style to the bottom of the groove. 
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Have I thns currectly u nderstood the gist of your =~ 
last answer? iia 

A. That’is sn})stantially correct. 

XQ116. And your warrant for holding that the- 
patent distingnishes between the lateral movement 
involved in the automatic adjustment of the style | 
and the lateral movement involved in the act of” 
following the record, you find in the passages which 
you have quoted in your last answer. Is this; Me 
correct? fp 3 

A. When taken in connection with my knowl. 
edge of the operation of the devices, it is. 

XQ117. You rely then not. entirely upon what 4 
the patent says or shows, but you depend largely - 
upon what you call your knowledge of the opera- . 
tion of the devices, for establishing a distinction — 
between the Jateral morements referred to? i ad 

A. The patent is uddressed to those skilledin'. = © 
the art of recording and reproducing sounds, and.) 


ny ‘ 
a 


it is intended to be understood by those to whom! © , We i 4 


fee: + 


it is addressed as disclosing the constrnetion with ~~ 
such minuteness that it would enable those skilled 
in the art to readily understand, constructand use, _ 
the device described, I believe myself to be fairly 
entitled to be included in the class of those skilled 

in the art of recording and reproducing sounds, : 
and when I stated thatI got my nnderstanding ~ ° 
from the patent coupled with my knowledge of the .. 
operation of such devices, I think I stated the con- «~~ 
ditions which the patentees and the law presumed ; 
to exist in order to enable the patent to be ray 
and clearly understood. Regad 2 a 21% 4 


XQ118. But when this patent © in question was. Heh: it set 


first published to the world,. yon had no knowledge © 


of the operation of a universally, | .jointed sound oy ee ‘ih ie 


reproducer. In other words, your Knowledge of — 
the operation of these devices.came to you after- 
wards. I presume you will assent to this? a 

A. Of course the knowledge’ which the | world ey 
received of the construction and operation of these ae 
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specific devices deseribed in the patent was given 
to the world through the patent, but the knowl- 
edge which the world possessed at the date of the 
patent in regard to the art of recording and repro- 
ducing sonnd was to be used in naderstanding and 
interpreting the description of the patent For 
example, the patent states that the universally 
mounted reproducer style is especially designed 
for use in connection with a record groove having 
sloping walls, but it states that it may also be 
usefully employed with other forms of groove. 
Those skijled in the art and to whom the patent is 
addressed being familiar with other forms of 
sound-grooves than that with sloping walls, readily 
comprehended that the fanetion of the free lateral 
mounting of the reproducer » was not alone limited 
to permitting the reproducer style to slide down 
the sloping walls of the groove, but that it had 


“useful funectious even where there was no sloping 


wall. L world not be understood, us the question 
seems Lo indicate, as referring to the specific de- 
vices described in the patent, when J speak of the 
operation of the devices, but as referring generally 
to the operation of devices employed in the art of 
recording and reproducing sound. 

XQi19. When the style automatically adjusts 
itself to the record by sliding down the sloping 


‘wall of the record groove, it is in its movements 


guided by that sloping wall, is it not? 

A. Possibly it might be said to be guided by the 
sloping wall, bnt such sloping wall does not con- 
stitute the record nor does the patent mean, as I 
understand it, the sloping wall of the groove when 
it says that the style is free to follow the sound 
record. 

XQ120. Isit, orisit not the fact, that the ele- 
vations und depressions of which the patent under 
consideration speaks as the sound record are found 
not only at the bottom of the groove, but also in 
the sloping walls although they are more pro- 
nounced at the bottom of the groove? 
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3¥8 A. In order to forma sound groove with sloping / - 
walls the style is necessarily more or less pointed, 
the patent describing one form as being made from 
cr a a round wire by turning the end conical and round- - 
ing off the extremity, thns Jeaving a tapering 
point, the sloping walls of the sound record take’ 
the form of the tapering point of the recording 
style. Ifthe style penetrates deeply into the rec- 
ord materia] the groove will be widened materi-. 
ally, and ifin the return swing of the diaphragm . 
in the vibration the style rises to near the surface ~ 
of the recording tablet in order to form an undula- —. 
tion, the groove not only becomes shallower, but ©. 
likewise narrower, being only so wideas thedis-. _ 
tance across the point of the style at the surface of — - | 
. the material. A sound groove therefore, when | 
‘’ formed with a tapering stvle, or when formed 
with a style somewhat more rounded than could 
be properly included in the term conical, hus 
undulations which vary in depth and also has © 
formed in its opposing side walls undulations 


329 













me f } which approach and recede from each other as the 
oe.) ee sound groove is shallower or deeper. I should, 
ae, ae however, hesitate to say that the undulations at 
“eG the bottom of the groove were any more pronouuced 
ees than the indulations in the side walls of the groove. 
| eee In fact, in the groove as practically formed it would oh ee 
ae! 430 be impossible to state where the side walls of the ..° 6 — 
ae Des groove ceased and the bottom of the groove began. 
fe ape | XQ121. From your last answerit would appear . 
uns . that you find the sound record jnst as. well, or hg 
¢ Wt r ii, nearly as well, pronounced on the sloping walls as 
HF +S i | ou the bottom of the groove. This being the case, — 
: ia eee is it not proper to say that when the style gravi- 
2a ne, 4 tates down tothe botiom of the groove when it | 
i roa Rif RY automatically adjusts iself to the record, that itis 
ne ls | guided by the record and follows the egeorg, ‘down 
HaeAE oe to the bottom of the groove? | 
age oat A. No, sir. It would be an exceedingly narrow 
ae aii and strained construction of the wording contained © #3 
J # 
Lane ets on: 
hs % " cole tis “Wiad oa si ict 7 
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in the deseription of the patent in snit tosocon- 831 — Meat fe 3 
strue it. jae 
@) The track of the reproducer as it gravitates 
down the side wall of the record groove cannot be 
said to follow the record. ‘The record consists of 
a 1 series of nudniations whieh) in the vertical form 
of record, are elevations and depressions or other 
inequalities corresponding more or less perfectly 
to the forms of sound vibrations, and a mere line 
drawn down the side wall of the record groove 
could not be suid to bea line which followed the 
record, nor conld such a line down one of the side 4 
walls of the groove be said to be the record. The 
record is made up of undulations and it is very geo | 
clear to my mind that when the patent speaks of . | R 
the style as having lateral movement which per- | iy : 
mits itmot only to follow the record, but to adjust ‘ — ka 
itself to the record, that by one it means that ad- ‘4 
justment which would bring the recording style 
--.- into proper operative relation with the sound 
groove, and that by ‘follow the record’’ is meant 
that the style shall remain in sueh operative rela- 
> ‘tion with the record groove as the same is given | 
a Ne motion past the style. I think this is bronght out a 
in that part of the patent wherein it states that | 
mas while the style is specially adapted for use with a 
Yi groove with sloping walls, it may also be usefully 
| employed in couneciion with other forms of record. 383 
XQ122. Now please consider the record tablet 
| moving and while so.moving consider the perfor- 
~ mance of the stylus? when it adjusts itself to the : 
te record by sliding down the sloping wall. Does > ae 3 
Sb not in that case the style bear from moment to ft ! 
ea moment upon different portions of the sloping wall " 
- over and past the undulations in the same; and ge 
| is it then not proper to say that when the style : my 
ieieeoieaes gravitates down to the bottom of the groove when : Sige eta 
. “| it automatically adjusts itself to the revord, that : oi Me aie 
it is guided by the record and follows the record? | eA 
A. The record groove is only about the one- 
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834 thousandth part ofan inch deep, and when the ree- 
ord isin motion the style would settle down in 
the groove so quickly, having only the one-thou- 
sandth part of un inch to move downward, that the 
advance of the record nnder the style during the 
time which is ocenpied by the style in gravitating 
to the bottom of the groove would be practically 
imperceptible. At the most the track of the style 
on the side wall of the groove would be but very 
slightly withdrawn from the vertieal, certainly not 
to a snfficient extent to make it proper to say that 
it followed the record. In other words the ad- 
justment of the style down the side walls of the 

935 groove is practically instantaneous and during 
such act of adjustment does not therefore move to 

“ any appreciable extent in a longitudinal direetion 54 
along the groove. | - x oe 
XQ123. Now, Mr. Cameron, it is qnite clear that a | 
we have here to do with exceedingly small quanti-— Bi 
ties; with a recor groove about one one-hundredth 
















of anineh wide and abont one one-thousandth ofan — "a. 

inch deep, and with small fractions of a second of i. 

time dnring which ecertuin movements take place. — aa: 4 

Still the patent speaks of the movement of the style ei: «= Suet 

down the sloping walls to the bottom of the | Pe 

groove, and you have spoken of this yourself. zz path 

We are therefore not permitted in this examina- beats 

326 tion to despise und to neglect small quantities. *h 

Please therefore, state whether, as a mathematical es: i Ps 
Soe ae ~ conception, which has nothing to do with size, is — his we 4 AS 





My 


it not true that when the style adjusts itself auto- ie : .g 
matically to the record, the record tablet being in | 











motion, the style is guided hy the record and fol- . :. 5 EK, 
lows the record? 1» eS PS 
A. Once the style has become adjusted in thei’ i a 
proper operative relation with the record, viz.,a 9 9 =. 
groove in the form of sloping walls,it would be == =. 
guided by and would follow the record, butinthe — hs ie 
act of adjustment, that is in the act of gravitating i “s 






to the bottom of the groove, or until it reaches the 
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bottom of the groove, it certainly would not be 
euided by nor could it be properly said to fol- 
low the record, The pateutees describe as one 
specific form of record a groove with sloping walls, 
und if, when they speak of the reproducing style 
being guided by the record, or as being free to 
follow the record, they had meant but one side 
wall of the record groose they certainly would not 
have used the expression ‘‘sound record or phono- 


geram,’’ but would have said just what they meant. 


Inasmuch as they do not say that the reproduc- 
ing style is guided by the sloping side walls of 
the record groove, but do state that it may be 
readily guided by the record, snd that it is free to 
follow the verord, Iam very clear that they did 
not mean the act of the reproducer in gravitating 
to the bottom of the gropve, Thus is especially 
apparent ina patent like the present one which 
has evidently been drawn with great skill and ex- 
actness, so as to clearly and specifically detine ex- 
actly what the patentees mean. 

XQ124. It is your opinion then, that the specifi- 


cation of this patent is particularly accurate in 


expression, and states exactly what the patentees 
mean without ambiguities? 

A. Lreeard the patentas exceptionally clear and 
well drawn. 

XQ125. Supposing now the style haying ad- 
justed itself antomatically to the record at the bot- 
tom of the proove; and suppose that by some ir- 


regularities in the mechanism the style did not - 


faithfully remain at the bottom of the groove, but 
developed tendencies from moment to moment to 
ride up the sloping wall; would not the universal 
joint upon whieh the reproducer is mounted allow 
the style to counteract that tendency to ride up 
the sloping walls and bring it back again to the 
bottom of the groove, keeping it ut the bottom of 
the groove, and thus be from moment to moment 
guided by the sloping walls to the bottom of the 
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BESS hae 310 groove, so that it may follow the same, ‘tht | is the. oe 
| i record} Bo ie e%, : ‘ i 
in A. Undoubtedly, | e Re yh" | 


XQ126. Now, in this spain is not the style ‘ 
guided now by one sloping wall and now. by me? : 
other, to the bottom of the groove; and is this not’ Oa") 

. all the guiding there is? az fone: 

A. Possibly the irregularities might be auch as” f 
to vause first one side and then the other side of © 
the groove to act upon the style, or rather to haye © 
the style slide down upon first ong side and then . : 
the other; but I do not conceive this by any means. as i 
to be all or the main guiding action which" inet , 

1a) 34, Style receives from the record groove. _ Owing to Me cee EP vee 
coe . the Spiral formation of the record the styleisor,) 
may be moved along by the rear side of the groove . 3 ‘ "a5 
























oy i und yet be at all times in perfect contact, not only © 
rt with the bottom of the groove, but with both sides 
Fs thereof. Eyen in the absence of the assumed ir- 
by ‘i r regularities the style is guided. by the groove,-or — 
Shay: follows the record, for in the sense in which they 
chy nie : are used in the patent, the expressions free to be 
ee | ‘‘euided by the record’’ and free to ‘‘follow the 
record’’ are to be reac as exact equivalents. aa 
XQ127. Baw about the expression ‘adjust itself. t 
to the record,” or ‘‘automatically adjusting itself — 
to the proper ‘ulnng ou the record,’’ are these also. 7 
342 the exact equivalents of the phrases feuded by 
the record’’ and ‘‘follow the record?” 5 ag ee Wi teet ye 
A. I have already explained that hen the style. PR saek Prk Be 
is placed upon tbe record, even when. the | latter is: bare ahh ie Bi 
not in motion it will automatically adjust itself i ino? as! aa | Bt ab 
the proper position in the record groove, so. that ew 4 . 
the adjustment of the style automatica! te in the ayy ete © pile 
e bei he Py eam 
record does not necessarily involve any motion on ae Boh a ; mi a. oe 
¥ 3 the part of the record. In order that: the ‘style | aK “Ga. gers a 
cate, may ‘‘follow the record”’ or be guided by the reo! Bhs: oe 
A te ord”’ relative motion of the record past,the style < es c oe ey be’ 
a ages isimplied. [ certainly do not therefore- regard, Behe 
: the automatic adjustment of the style to the record, ‘4 fs age 
F + ss Sf Pee 
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‘as being inelnded in| ve expression “anided by the 348 5) suet pes 
record”? or “free to follow the record.”’ ail i WE Ke 
 NQ128. Please again consider the style as hay- 3 i $Y, tad 
ing adjusted itself nutomatically to the bottom of —. | ss 


the record groove; that by reason of some irregn- 
lnvities in the mechanism there is developed from _ 
moment to moment a tendency of the style to ride x ) a 
up one or the other walls. Further that by reason inne 
of the universal mounting of the reproducer this 
tendency of the style is counteracted by being free ; 
to slide down now one sloping wall and now the » 
other, so that the style is kept always in the bot- 
tom of the groove and is prevented from riding up 
either sloping wall. Nowin this case does your 944" 
langnage which you used in your answer to Ntj121 

not fully describe the operation, naniely, that 

the awtomatic adjustment to the record would 

bring the recording style into proper operative re- 

Jation with the sound groove, and that in the man- 

ner | have described the style would ‘'follow the 
record’, in that it is forced to ‘'remain iu such 





| ce iat operative relation ,with the record groove as the 
tele same is given motion past the style.”? In other . ! f 
mee fs words, dues not your explanation of the meaning | *$ 
BRE of the phrase ‘‘tollow the record’ apply exactly | Cae 
iS ee ae and precisely to the operation which I have here. Stay! pe 
Sens described of now one and then the otherofthe — | Fis 
itis - sloping walls acting upon the style, forcing the 845° 
aa | 4 latter to remain in the bottom of the groove? | 
ba i? | A, No, 1do not so consider it. In the first eS Ns, 
je’. place, there is only~’'a tendency’’ for the style to . Haak 
= ‘gs pi mh, 1 Tae upward off of the boitom of the sound groove, aN BRN Mies okt 
bap * and this tendency is counteracted, not by the slop- by BS Peer i by 
Me ing walla of the groove, as your question would he hed eee 
ae if . seem to intimate, but by the weight or spring ) i” 
ie at © which holds the reproducer in constant contach = ths 
tae pares with the undulations forming the sound record. 1f 9 © igi 
; «the record were one with vertical side syalls And tape o 
“So. ~ with the undulations in the bottom of the groove, OP i sae 
ee and the recording style were in some way properly — tt mec ae 
ee ah } | | ; we S. 
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adjnsted in the groove, the same tendency which 
your question proposes for the style to rise off of 
the undulations might exist, and the style would, 
notwithstanding such tendeney, be held in eontact 
with the undulations by the weight or spring con- 
trolling the reprodneer. The adjustment ounce _ 
secured is maintained by the weight or spring | 
and by reason of the universal joint the style is 
free to follow the sound groove laterally. .Now if. 
the styJe were held in operative relation with the — 
undulations of the groove, notwithstanding the: 
‘‘tendency’’ which your question supposes to ex- 
ist, to rise upward off of the undulations, it would 
neyertheless be necessary for the style to have free 
lateral movement in order that it might follow the 
sound groove either by reason of any regular or 


groove. The distinction which I make between iy 
adjusting the style to the record and being enided _ 
by the record is this, that in one case the style is 
brought into operative relation with the record by © 
adjustment either vertically or laterally, and that = 
having secured such adjustment the style is enided . ce 
by or is free to follow the record as the same m ores’ | 
along, thereby maintaining if in the ‘position to 


plies the condition through which it reaches © 
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proper operative relation with the record, the other © 3 4 
supplies the conditions whereby. at is» mainesiaed ty & y oak] | ay 
in such operative relation. — an ee caleiaeae veer ee rs 

XQ129. And the condition that the = is free ay re wee y 


to move laterally to the extent°of one half the ix is ie 
width of the record groove, that is to sayone twos 5) Be 
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false movement of the parts whieh ure designed 849 


to cause the reeord to travel past the point of the 
style night readily be of suelo a character as to 
permit the record to make several revolutions 
without any advanee in aright line notwithstand- 
ing which the lateral movement of the style would 
enable it to follow the record, [ fail to find any- 
thing inthe patent that wonld limit the lateral 
movement described therein to the mere width or 
a portion of the width of the record groove. I 
conceive the universal joint to be designed not 
merely to give the reproducing style the very 
slight movement necessary to permit it to adjust 
itself down the side wall of a groove having slo- 
ping walls, but [also nuderstand if to include the 
vastly preater lateral movement of the style which 
would enable it at all times to be free to follow the 
record aud be guided thereby. 

XQ130. The patent clearly spealss of the lateral 
movement of the style requisite for reaching the 
bottom of the groove from any point of the slop- 
ing wall, does 1t not! 

A. It«does not. 

XQ131, Is this not expressed in the tollowing 
sentence in the patent, page 4, lines (2-07: 


No special care is neeessavy to insure its 
adjustment, forif the reprodlucer WS be allowed 
to rest nevainst the record with the style upon 
the engraved line, the style will of itsell grayi- 
tate to the bottom of the groove.” 


Does this not clearly describe the literal move- 
ment from any point of the sloping wall of the 
groove to the bottom thereo!? 

A. ff the engraved line were jiecessarily one 
with sloping walls, the style wold, when pravita- 
tine to the bottom of the groove, a= mentioned In 
that portion of the spevifieation which you have 
quoted, havea slight lateral movement, but Tre. 
ward this asa very different thing from ‘telearly 
speaking of the lateral movement of the style re- 
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qnisite for reaching the bottom of the groore from 
any point ‘of the sloping wall.’’ This isan infer- » “ 
ence which may properly be drawn from the speci- | 
fication when the style is operating in connection — 
with a certain specitic form of sound groove, viz., 

one with sloping walls, but it certainly is not such —. 
an expression us could be aetoed nnoderthe terms. * 
of your XQL30. 

XQ131. At any rate, since the patent. describes . 
no other specitie sound groove than one with slo- — 
ping walls the ‘‘inference’’ seems to be a pretty — 
obvious one, that the style shall have a lateral. 
movement throughout one-half the width of the- |. 
record groove. Will you now please point outin  — 





movement? ea lime Ps 2 
A. Ido not know us I understand whit counsel Lay Lips: ; 
means by “specific lateral movement??, The pat- =. . Bac. 
ent very clearly points out that the style is’) « — eae 
mounted on a universal joint; that by reason of — Z i m % 
such mounting it has a movement ‘*parallel with | : tyes $ 
the face of the tablet’ and that by reason of such ©) ° | - 3 
movement it is not only free to adjust itself to the” Pay . a] rf od 
record, but is free to follow the sound record and ~~ ‘soe “& 
be guided thereby. The lateral movement there- ah gtd Uh ng 8 
fore, as L have repeatedly | heretofore stated, enables © re “ pe i : Sa a¥ 
the style to perform two important functions, one _ ie Pa Mexia 3 
the adjustment of the style to the record, the other =) Boe 
the endowment of the style with that freedom of OL ae Bane, 


- 


movemeut which enables it te be pulse by. and to , Re ‘4 
follow the record. 2 ey ae 
XQ182. I thought that my qitestion was eee AUS Rage 8 
ably clear but 1 shall now put it in another daenion es: 4 oe 
You have stated that the lateral movement of the ‘i ey 2 ee 
style to the extent of one half the width of a record. og a 
groove is not sufficient to permit it to follow the fe %: 
record, and that a yastly greater lateral movement neh eg 
may be required for this purpose. Now we have — as | 
found that a lateral movement to the’ extent. of) i " 
one-half the width of a record groove is predicated iB We 
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Shelton 'T. Cameron, 119 
in the patent, as.yon say, by ‘“‘inferenee.’’ Now 
the question is, where do you find in the patent 
predicated that greater lateral movement that you 
say may he required for allowing the style to 
freely follow the record? 

A. I have not stated that a lateral movement to 
the extent of one-half the width of a record groove 
“is not sufficient to permitit to follow the record.” 
A laters] movement of that extent might be snffi- 


cient under certain conditions and cirectunstances 


to follow the record; and again under other con- 
ditions it might be wholly inadequate. I have 
stated that I failed to find anything in the patent 
that would limit the lateral movement described 
therein to the mere width of a portion of the width 
of the record groove. The joint is deseribed as a 
unkversal joint, and an arm having a universal 
joint would havea very extended lateral move- 
ment in the absence of anything specified as de- 
signed to place limits upon such lateral movement. 
No such limits are specified in the specification 
and I therefore have uo hesitation in stating that 
“1 reproducer with unlimited lateral movement 
would clearly fall within the deseription contained 
in the patent. 


Adjourned to Thursday, July 27th, 1599. 


Washington, D.C, July 27th, 1899. 
Met pursuant to adjournment. 
Present: Parties as before. 
Mr. Lyons continues cross examination of Mr. 
Cameron. | 
XQ133. You have not yet answered my preced- 
ing question, since you have not yet stated where 


you find in the patent predicated that Jateral 
st of which yon say that it may be required 


or allowing the style to freely follow the record. 
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You have found a lateral movement of the siyle to a ‘Se 
the extent of one-half the width of the’ record » Prev 
groove indicated; now point out where yon find 2 3 
greater lateral movement indicated in the patent? 
A. I have already stated that Itindin the patent ~~ 
a statement to the effect that the reprodncing style 
is mounted on © universal joint A style thus 
mounted would have free lateral and vertical move- 
ments. No limits specified inthe patent to the 
movements thus resulting from the universal 
mounting, and in the absence of any construction — 
which would necessarily limit thelateral movement — | : 
due to the universal monuting, I am perfectly = =! > 
justified‘in assuming that the lateral movement = 
would be without limit; moreover, I fiad that the’ 
patent states that by reason of the universal 
mounting the reproducer is ‘‘free’’ to follow the 3 
record and to be gnided thereby, and as the record =, 
advances in spirals the reproducer conld not follow = 
or be guided by the record unless it had lateral | 
movement. Tam in this answer not ignoring the 
fact that the patent provides means for giving the 
record motion past the point of the style, but point  “ 
out the fact that the patent states, page 4, lines 68 2 * 3 os: 
to 71, that | at gy Hed 
“There exists always a liability ¢ to disar * 
rangement in some part of the machine either 


in the recorder or the support therefor or the 
recording tablet or its support.”’ at 1 es 


and the statement is specifically made that. ‘the: 
lateral movement parallel with the face of the 
table would allow the style to “‘follow?? as well AGA 
adjust itself to the record. | Fee 

XQ134. You have not yet pointed ont where a _ 
greater lateral movement of the style than to the 
extent of one-half the width of the record groove . 
is predicated in the patent. Please do su, if “you. 
can? 

A. There is in the specification of the patent no 
specific statement to the effect that the style has a_ 
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movement of just one-half the width of the record’ S6L 0 oy. 
groove, but there isin the specification’a state; © 8) 
ment to the effect that the style has a universal ae ae 
mounting and that itis enabled thereby to adjust Se) 
: itself upon the record. There is also a statement 
eA to the effect that it may not only adjnstitself to | 
is the record but that by reason of the lateral move- ta 
ment dne. to the universal joint it may followand - 
be gnided by the record groove. The conclusion 
that the style may adjust itself to the record and. 
that it has a lateral movement greater than is ~._ 
necessary to allow it to udjust itself to the record, | « 
are both based upon identically the same state- 
ments in the patent, viz., that the reprodncer is gg9q ._ 
mounted ona universal joint and that if may, tea 
therefore, automatically adjust itself on the record va 
us well as to follow and be guided thereby. 
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XQ135, You have not yet stated where inthe Wess Baar eS ied Seay 

, patent a greater lateral movement than tothe exe 8%), Go geas rae 4 i Bey Pa eat | & a as) 
tent of one-half the width of the record groove is _ Mai at Rea 7% ae cst Kah 

predicated. Ido uot ask you to point out in the & Pullciees Iee ae Aone a fF Sa: 

patent’a positive statement to the effect that such ie ia sie FP me oa SORE t G t 





“b greater lateral movement may be called forin ) ~ RRR Recs 

oO the operation of the machine; but Iwill be quite — oh. dbase as 
satisfied if you can point out anything in the pat-— fh ee ae 
ent that would by inference Jead to the conclusion - toed | 
that such greater lateral movement was contem-* Ne RE ie cae ae 
plated, or muy become necessary in the operation HGS par gst 8 th a: eae al. fi 





Wee of the machine. Plense point this out, 1f you cant, goa pg MA ae 
| ~ | A. On page 1 of the specification, lines 84 to| 8 = fase aN 
al ax 101, I find the following statement: Sree PEC Spe sa eoaiea ie Nee ta ey 2. 
Fr sibs et = fh | pe are 
*! « . rl . : Pee r 5 i 34 ao ba - é Nia 
art Wa ~The invention consists, fourthly, imloosely, te hates 
Die - mounting the reproducing style so that it can a Ee ee aa 


¥ » readily be guided by the record. Preferably. Pde ipa, SA ete PR Tagg ‘ 
the reproducing style, or rather whatmay be. cit Nig iy fae ; 
called the ‘head’ of the reproducing instru-~. y ~ ae jE te 
ee). ment, is mounted on a universal joint, and 7 of? ONG Ae 
the stvle is pressed against the record by the =), eh cet 
yielding pressure of wspring or weight. Prac~ 7° Mek A at 
_... tically in the instruments made by us the Sree SG seecritadt eA Wet AP 
ey aetae « pressure is due to the weight of the ivstru- 5 ah se 
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Bud _ ment, modified by the elasticity of a sestion, Sia ag 
of soft rubber tube, which supports the sume) kt ae “et 
and constitutes a universal joint; but ievi- © «. 
dently there are many devices which can he 
used fo mount the reproducer, so that it: is- és 
free to follow the count record or phonéeram, : 
and which, therefore, would be: within phe 
spirit of the invention.”’ an te a ® 






There are other portions of the speettication y ee 
which specifieally describe the arrangement of the — hana 
parts. Thus on page 4, lines 68 to 62 mene a 
cation states: Sot, Aa ‘sit 


a i 


The reprodncer K when ‘sO hildogd see i 8 
mounted upon a hollow standard composed of — % 
366 the tubes or tubing 31, 32, 33 and 19, and in, es ; 
consequence of the Hexibility of the rubber — 
; tubing 32 it is free to follow the record, cae Y Asai 


Pee 
And on the same page, lines 79 to 81, ‘ find the Dia 
statement; 3 ‘€ | 


“Tt will Le seen that: thd reprodncer ig cs 4 
mounted on 2 universal joint, so that it, ean eae 
a move in any direction.” ‘4 


I find claim 21 of the patent to read as follows: :" d i : 


55 21. The reproducer monnted on a univer-_ 
: sal joint and held against the reeord by yield- 
ing pressure, substantially as described.”? . 


366 The portions of the specification to which I have | . ’ 
referred disclose 2 reproducer mounted on a uni- Se 
versal joint, and such reproducer would necessarily, _. “4 , 8 
in the absence of any specified means for limiting — | 
lateral movement, be endowed with unlimited | 
lateral movement, and I find in the patent nothing 
that would limit the Jateral movement of the inet Pe askee e 
within the portion of the surface of the tablet — a os 
within which the sound grooves are engraved. In. 
: this connection I would point out ‘that the old Ed- yi 
is 7 ison tinfoil sound record was one’ having versed a 
undulations, and that the reproducing. head was 
rigidly clamped so as to spe hele Pasmeh tater 
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movement and that the style which wns attached 
to the vibratory diaphragm was adjusted on the 
record by band before the head was clamped in 
position aud thus held in its adjnsted position and 
therefore could not follow the record, Bell and 
Tainter introduced two improvements over this 
construction; first, they mounted the reprodneer 
upon a universal joint. This universal joint was 
useful (1) in enabling the style to be adjnsted in 
position npon the record, and (2) it gave the style 
during the operations of the machine a free lateral 
morement which the Edison reproducing style 
did not possess. Second, for the purpose of main- 
taining the reproducing style in operative relation 
with the record when once it was adjusted thereto 
they applied yielding pressure thereto in the form 
ofa spring or weight. The passages T have quoted 
from the specification of the patent clearly indicate 
that the reproducing style was held in proper 
operative relation when the adjustment was se- 
cured by such spring or weight, and that in addi- 
tion thereto the style was permitted to follow or 
be guided ly the record by reason of the universal 


mounting. 


The answer is objected to by counsel for 
defendants us irresponsive and as a volun- 
tars attempt of giving testimony in chief 
for the complainant when nothing in the 
question justified or led up to such an at- 
tes pt. 


XQ136, Now Mr. Cameron, you are a solicitor 
of patents and you hava repeatedly testified in 


patent causes, I presume that you understand . 


the meaning of a question if itis expressed with 
tolerable clearness. 
whether you can, or cannot, point out in the pat- 
ent here under consideration, any statement that 
either says or leads to the inference that in the 
operation of the machine described a greater lateral 
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I will therefore now ask you 
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870 movement of the style than to the extent of one 7 — 
half the width of the record groove may be re. 
quired. This question T believe can be answered © 
categorically, 

A, Without undertaking to point to any enn 
puwagraph further than those quoted in my last 
answer, I have nd hesitation in stating that. the 

* _ operation of the mechanism described in the patent - 
would necessarily call fora greater lateral move- 
ment on the part of the reproducing style than to 
the extent of one-half the width of the record 
groove. The patent as a whole must be read in 
the light of the then existing art and in my judg- 

.97, ment should be read asa whole rather than in seg- 
regated parts or statements Thus read, I repent 
that I have no hesitation in stating that the patent 
contemplates a greater movement on the part of the 
reproducing style than one-half the. width of the 
reeore groove. 

XQ137. Youare skilled in reading and interpre: 
ing descriptions of inventions. Please therefore 
explain, so that it may be understood by the Cours 
how and in what manner it appears from the de- 
scription in the patent as a whole thatin the opera- 
tion of the machine a greater lateral movement of . 
the style than to the extent of one-half the width, 
of the record groove is or muy be reqnired? 

372, A. As I understand it, every patent must be in- — 
terpreted in view of the prior art, that is, the as ae ag: AT 
prior to the date of the invention described by the ; a ee rene 

A PRL eae patent. In my answer to XQ135.I pointed out that , a ge TT 

a a the art as it existed ut the date of the patent we f ft aes) ae 

eat? bi 841,214 in suit was illustrated in what was probably’ | ys 

| its then highest perfection by the Edison tinfoil. 
phonograph, in which the reproducer wag adjusted | 
ae i by hand'with the reproducing style in operative * vg : 
ise relation with the uudolations coustituting the” sithet 
sound record, and then ¢lamped rigidly in position — y ee 
so that it was unable to move in any direction ex- 
cept such moyemenut as was’ permitted by the 
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diaphragm to which the style was attached. The 
(lifficulties dne to this constrnetion were, /i7s/, that 
ic required exceedingly skillful manipulation, far 
beyond the ability of the ordinary operator to se- 
cure the necessary nicety of adjustment; and 
second, when the adjnstment was secnred, any 
slight irregularities in the mechanism wonld ren- 
der it impossible for the reproducing style to [ol- 
low the record groove. This inability of the re- 


cording style to follow the groove, and the exceed- 


ing nicety of adjustment reqnired, made the 
reproduction of a removable record, if such at that 
time had existed, practically an impossibility 
because it wonld be beyond the skill even of the 
most expert manipulator to remoye a record and 
avain replace it upon the machine with such ex- 
actitnde as to make it possible for the reproducing 
style to track in the groove. This difficulty of 
adjustment, and the desirability of providing a 
machine which would render the reprodnetion of 
removable records a possibility, was one of the 
eveat demands of the art at the date of the Bell 
and Tainter patent in suit, Bearing this condition 
of the state of the art in mind, I think the portions 
of the specification which I aioe in my answer 
to XQ135, very clearly demonstrates that the in- 
ventors had in mind the produetion of a reprodncer 
s0 mounted that it would readily accomplish two 
objects, one, the automatic adjustinent of the style 
into operative relation with the undulations of the 
sound groove, and the other, provision whereby 
the reproducing style wonld when once adjusted, 
follow the record and be guided thereby even when 
the particular position of the recorl upon the 
machine varied from that which it oecupie {| when 
the record was originally formed, thereby enabling 
removable records to be made npon one machine, 
taken off, and again placed cither upon the same 
or another machine and reproduced with the utmost 
facility. 
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By mounting the ‘yeproducer upon A universal’ iy" RE 1% Ps 
joint in the manner sot forth {nthe parts of they :* neh be ry 


specitication from which JT have quoted in answer Ae ag oe. a 


to XQ135, they provided (in the specific. form of i” hae ae 
record described) for that movement of the repro-) F Pes Pos a 
ducer which was necessary to secure the adjust-~ eee Pe ‘{ 

ment of the style into operative relation with the. — se ivan oy 


undulations of the sound groove; and in order to a See ae ba! 
hold or retain it in such operative relation, and — oe SS 
yet at the same time permit it to yield to irregnu-. . ee Cite? 
lavities in the record other than those constituting; = 
the sound reenrd, they provided for holding it. Y pdcapeaniee fae 
yieldingly in place by means of a weight or spring.’ Ret 
In addition to this movement which the reprodacer © = 
has in the act of adjustment into operative relation ~~ 7 
with the record, the nuiversal joint npon which it We ae 
is monnted gives it great lateral play, the same = = . 4 
being such as wonll permit i¢ to move entirely ss 
neross that portion of the recording surface upon 
which the sound grooves'ara engraved, The por- >. See is 
tions of the specifications from witch [have quoted — er soa 
clearly state that the reproducer is mounted upon gat: 
n universal joint, that the object of this mounting isle 
is toenable the reproducer to be guided by the Murcia: | 
record so that itis free to follow the record. The - 
movement of the style whereby it is enabled to — 
‘adjust’ itself to the record is a partially lateral 
und partially vertical movement, supposing the 
style when originally placed npon the record nob. » 
to have centered exactly npow the grooye. The — en. 
patent very clearly recognizes a distinction between a 
the movement required by the style to adjust itself =. : 
to the record, und the movement required by the Pa 
style which enables it to '‘follow’’ the record, The 

patent says, lines 81 to 84, page 4: aah 












‘The movement parallel with the face of 
the tablet would, however, by itself allow the 
style to follow «ad adjust itself to the record 
to a useful extent.” 
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This movement parallel with the fuee of the tab- 
let is what we have all along been designating as 
a lateral movement, that is, a movement transverse 
to the lineal direction of the record groove, and 
the sentence which I have just quoted very elearly 
recoznizes the fact that this movement is sufficient 
not enly to enable the style to adjust itself to the 
record, but toalso enable it to follow the record. I 
think that with this explanation if will appear 
that the portions of the specification which [ have 
quoted make it plain thatin the operation of the 
machine a greater lateral movement of the style 
than to the extent of one-half the width of the 
record groove is obtained. 

XQ188. Is this last answer of yonrs intended as 
an explanation of how and in What manner it ap- 
pears from the dese ription in the patent as a whole 
that in the operation of the ‘machine the greater 
Jateral movement of the style than tothe extent 
of one-half the width of the record groove is, or 
may be required? 

A. It is intended as a statement in very general 
terms of the want in the art which the patent over- 
came and of the mannerin which it overcame it, 
yviz., by mounting the style upon a universal joint 
so that it is free to follow the irregulavities df the 
sonnd groove other than those irregularities con- 
stituting the undulations of the record; and ib is 
intended 23 2 general statement of the fact that 
by giving the reproducing style a universal mount- 
ing without placing any uecessary limit to the later- 
al movement secured thereby, that the patent 
nevessarily describes a reproducer having such 
practically nnlimited lateral movement as results 


~. from the universal joint, especially when such 


vonstruction is taken inconnection with statements 


in the specification that the style is free to follow 
_ the record and be guided thereby, und when in the 


nore ex»licit part of the specification, such as the 
claims, the construction designed to be covered is 
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defined, asin claim 21, where is defined 2 yepro- Yo 
dneer mounted on a. universal joint a and helit: 
against the record by yielding pressure. py) €¢ | 
XQ139, Yonr answer to XQ1387 was, from what’ 
you now say, not really intended to be responsive- 
to the question. It so appeared to me without 
your statement to this effect. I shall therefore . ip 
repeat XQ1387 and will ask yon again to explain, ©. 
so that it may be understood by the Court, how Lad #2 
and in what manner it appears from the description 
of the patent asa whole, that in the operation of 


‘he machine a aera lateral movement of the. ie, 


sooand groove, is or may be required? , a rb ¥ : . j ghee 

A. At the date of thé patent in suit there was | 1 A La 
great difficulty in securing the proper adjustment. Bast Areca ie 
of the style into operative relation to the andul: Sas A i 
tions of the sound groove, and such adjnstment = 5 
being secured it had been found almost impossible” 2 9 
to maintain such adjustment because the sound a st ote ish 
grooves alinost invariably ~ had inegnlarities a oe 
other than the undulations constituting. the | tt 
record, irregularities which were’ (une. “to Hing - 
imperfections in the construction of ~ He. ee ae 
machine, to changes of temperature .and— ‘the™ at eae: 
like. These irregularities were inand ;of. them- | ai : 
selves sufficient to offer almost insurmountable oe . ee” nat 
difficnities, but when it was andertaken: tose, cy 
duce removable records into the art, the impos-* ig 
sibility of securing the proper relatious’ betiveen™ he 
the record and the style of the reproduger’ were a 
found to be so great that no removable records had 





demands at that time existing in the aye, of record. inh ig ae Lig 
ing and reproducing sound, which presente T diffi. mB aA Me i 
culties well known to. the’ patentees at the date of by eur, 
the patent in suit, and’ a3 1 hare before. ‘stared te Le 
believe it to be but right and proper to interpret, s. hs 





the patent in the light of. the then existing state of © 
the art. The patent states, in lines w to 83, page, ey ‘ge 
: hae eu gh 
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‘= “The invention consists, thirdly, in cutting 385 * 
| ov envraving the record in the form of a groove . 
( with sloping walls, the sound waves being | 
| 


represented by elevations and depressions at 
the bottom of the groove or otherwise. The 
adlvantige of this form of groove is that it 
forms an efficient guide to the reproducing 
style.”’ 





The “form”? of groove referred to is one with 

‘sloping walls’? and the patent reeognizes the de- 

sirability of having the record groove guide the re- 

producing style by pointing out that a groove of 

this form affords “an efficient guide to the repro- 

ducing style.’ Manifestly, however, a style 

which is rigidly mounted cannot be efficiently 386 

enided, and the patent proceeds in the next state- 

ment as to the ebjects of the invention, to say that 

it copsists: 





‘Pourthly, in loosely mounting the vepro- 






















ducing absde sO that itean be readily guided Sky 
by the reeord : oe Nee 
. JT understand this to mean, when taken in con- nee : 
ty feces nection with the third statement of invention, that | | 1 ee 
(+ the invention consists in providing a record groove ; e ahs 
with sloping walls which will afford an efficient at ath se 


guide for the reproducing style, and then in 
providing a style so loosely mounted that it can 
be guided by the record, The patent then pro- 387 


gd ceeds to state that the loose mounting of the re- lds 
eke producer is preferably ser fred by the use of a Ft 
Re universal joint, and the specific form of universal Tah iAg 
= joint illustrated in the patent is that of a section Ae 
7 of soft rubber tubing. This tubing, by reason of di 


its flexibility, permits the yeprodioer to move 
Jaterally, vertically or otherwise, in any desired 
direction. Thus far, the patent has described a 
! reproducing style mounted so us to be capable of 
being gnided, and a suitable sound groove capable 
of forming an efficient guide to the style, [ft now . 
proceeds to describe means whereby the style may 
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be automatically adjusted into operative relation’ cy 


with the record groove and when once so adjusted, 


may be held in such relation with yielding force, ©’ 


Tt says, lines 90, 91, page 1; 


‘The style is pressed against the record Ky 
the yielding pressure of a spring or weight.”’ 


It further explains that this weight may be modi- 
fied by the elasticity of the section of soft rubber 
tube, and that the weight may, if desired, be due 
to the instrument itself. The lateral movemeut 
whereby the styles enabled to be guided by the 
record is due to the nniversal joint; the antomatic 
adjustment is due to the action of’a spring or 
weight or other yielding pressure operating in con- 
junction with a reproducer provided with a loose 
mounting, such as the aniversal joint, or the sec- 
tion of soft rubber tubing. I think there can be 
no doubt that thus far the patent has very clearly 


described a reprodncer so monnted. as to be capable 


of Jateral movement, und has not placed any limit 
of any kind whatever upon the extent of such 
lateral movement. In the absence of any state- 
ment that there 
not regard it as proper to read a limit into the 
patent. 


The patent then proceeds, lines 96-101, page, 1, | 


to state thut there are many devices which cau 


be used to mount the reproducer so “a it is Piss fp 


to follow the sound record.” : 
This is the first time the expression ‘free ta fol- 
low the sound record’’ oceurs in the specification, 


but I think there can be no doubt that this ex: 
’ pression is meant to describe 


the 
that is indicated by the expression ae be 
guided by the record.’’ 


While a sound groove with sloping walls is de: * 


scribed as one having the advantage of forming 


an efficient guide to the reproducing style, the | 


patentees are careful to point out that their 
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loosely mounted reproducing style is not designed 8ol 
io be used exclusively in connection with record 
{ in the form of a groove with sloping walls, but 
add that ‘fit may be usefnily en:ployved in connec- 
tion with other forms of record.” 
I thereby understand that the patentees wes 
intended to state distinetly that their universally 
inounted reprodneer was designed to be employed 
with any form of record groove which would en- 
able it to be readily guided by the record, and that ‘ 
the employment of sueh an universally mounted I, . 
reproducer in connection with any reeord groove 
which operated to guide the reproducing style, { ah 
would fall ‘twithin the spirit of the invention.” 392 | 
- On page 4, lines 58 to 62, a statement is made of 
the specific manner in which the reproducer is 
mounted upon the seetion of soft rubber tube, and i 
it is specificall y explained. that ‘tin consequence of 
the flexibility of the rubber tubing 32, it,’ mean- 
ing the reproducer, ‘‘is free to follow the record.”’ 3 
IT understand this to be a specific description of 
a construction which shall leave the reproducing 





style perfectly free to have such moyement, Jateral ag 
ae or otherwise, as muy be necessary to enable it to vr 3 
at all times follow the record. Now as one of J aay 


the difficulties existing in the state of the art the 
date of the Bell and Tainter invention was to pre- 





i serve the reproducer in operative relation with the B93 . ; . 
undulations of the sound grooveafter the sane had | ? Pe el 
been secnred by sucli adjustment, and as the de- Mea ae aR te 
Tue mand for removable records would necessitate it | . 
Bs, vast increase in the irregularities or variations . | DIAG Zt 
hap which would make it difficult for the reproducer gs Aes 
ie to follow the record, I think that the statement to ae, See 
i the. effect that the reproducer is/ree to follow the pets Ria ike 
f ‘ yeeord means just what it says, that is, that itis ua- eddies eae ad 
ie restricted and is enabled to take such movement, | = SE Oe 
nt lateral or otherwise, as may be necessury to enable eS i 
it to follow or be guided by the record. Se 
ie ln lines 79 to 84, page 4, [find it stated that the —. y 
2 Oe 
1 ¢ ! : 
' ® in e 
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reprodneer is so mounted that it ean move in any ele 4} 
direction and that the movement parallel with the 
face of the tablet (which is what I understand the . 
question to mean by ‘lateral movement,’’) would 
by itself allow the style to not only adjuat itself to - 
the record, but would also allow the style to follow, , 
the record. Here again we have a statement to 
the effect that the universal mounting of the re- 
producer is for the express purpose of permitring 

it to follow the record and in the absence of any . . 
limitation as to the extent of the movement -- 
parallel to the face of the tablet, I do not feel that” | 
it would be proper to read any limitation into the 
description. Withont so doing, it is manifest that.” 
the movement parallel with the surface of the. : 
tablet, which is, as I have before stated, a lateral | 
movement, may be such as may be fonnd necessary ; 
to enable the style to be guided by or to follow >. 
the record as has been deseribed in ‘other | 
portions of the specification to which I. have =~). 
referred. Now, I haye pointed out heretofore, © Bg 
that by reason of changes in temperature, free he : 
irregularities in the operation of the meeh-~ ~ a ee 
anism of the machine, as well as by ingecuas. Sih i 
cies due to the formation of the reeocd upon | ae ahd 
one machine, and in removing and placing it for < it eat 
reproduction upon another snachine, that the ir- > 3 Be 
regularities tending to prevent the reproducing. aie eee F 
style from following the record are very consider- es a i : 
able, and that is was manifestly one of the we : i. hi eae 
of the Bell and Taiter construction to: provide. uae BR abod Reina 
reproducer which would follow and be guided by 73: sd, 
the record notwithstanding the theretofore serious — 
and fatal irregularities. They vary clearly fide 
eate that their solution of the problem consisted ~ 
in mounting the reproducer upon a universal i 
so that it would be free to move in any direction” 
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T have songht to make the answer as specifie and 
as clearly responsive to the question as I know 
how, but if T have failed to make it as definite as 
counsel desires T will gladly explain further any 
point which counsel feels has not been already 
sufficiently elucidated. 

XQi40. You have indeed not even tonched upon 
the question which Tasked. Yon have not even 
made anattempt toexplain how and in what manner 
jt appears from the patent that in the operation 
of the machine a greater lateral movement of the 
style than to the extent of one-half of the width 
of a record groove 1s or may be required. Please 
consider the simplicity of this question and if you 


can ‘make answer thereto, without exploring the 


prior state of the art and what these patentees 
achieved and what great inventions they made? 

A. T have to ask counsel to point out speci- 
fically wherein my answer to the preceding ques- 
tion fails to respond to the question, and if Iam 
xble to do so I will, upon such specific indication 
of the points which he wishes to have more clearly 
explained, du iny best to comply. 

XQi41. You have} afterlong exploration of the 
patent and the prior state of the art, pointed out 
that the reproduceris deseribed-in the patent as 
being moanted so thatit may be /vce to move in 
any direction. And you coneluded from this that 
this means thatit he free also to move in any 
direction to any extent. Now supposing this to 
be correct, a supposition which is here only made 
for the sake of simplifying the question, how, 


and in what manner cloes it appear from the pat-’ 


ent that in the operation of the machine the style 
would ever be called upon to follew its freedom of 
movement laterally toa greater extent than one- 
half the width of a record groove. This is the 
question which I have nowin substance repeatedly 
asked, If you can, please inake answer thereto? 


897 


398 


308 


to 








=" 
Fi 

Le ve 
cet 

bh ie 
PGS 
ha’ 7 on 
n " t “i. 
iF s + 
ey oY | Ln 

aS 
4 | 





134 Shelton T. Cameron, Pa came aN! 


400). A, The patent very clearly deseribes the rerord [ee 
tablet F as a removable one, the tablet being 
secured upon the metal disk E by meanusof the ar | 
washer 3 and screw 2. Now when this tablet has a 
record formed thereon, and the same is removed 
from the machine and placed on auother similar 
machine or replaced upon the original machine, 
it woul be impossible to so place it that it would. 
occupy the identical relation to the reproducer 
that it did to the recorder when the record was be- 
ing formed: Moreover, if a dozen removable 
records were placed one after another on the ma- 
chine to be reproduced by the reproducer, it would 
be practically impossible to place any two of them 
in exactly similar relations with the reproducing 
style, that is, so that the record groove at any Perak 
single point would be exactly the same distance - eg ee 
from the axis of rotation, forexumple; furthermore, ve tiie Foye = 
experience has proven that records will warp more a : 
or Jess after they are formed, and this deformation oa 
of the tablet would also have a tendency to vary ' : 4 
the relations of the reproducing style and the sume. ~ ‘Ra ay “f 
sound groove af different points along the groove. Syl re ears 
Now the patent clearly comtemplates and describes an) id | : 
aremoviable record; the machine and the deserip- = C Tie Se $ se ape 
Be tion thereof are due to gentlemen of high scientific | are te : 
Ae y : attainments who were thoroughly familiar with fi, ee ae 
, 4:2 ‘the art to which the patent appertains, anditis © 9 © « iM ay 
fair to presume that when they introduced into Sep aes Weg. Ne 
: their machine a removable record they recognized ca Sete | 
| the necessity for providing for all the various re- 
bt quirements resulting from the employment of such” 
ese | urecord, The variations which 1 have mentioned 
Aen : us) being due to the presence of interchangeable 
SK: records are in ang of themselves infinitely greater — 
er ier ca than the mere one-half width of a record groove, 
ed and any producing style which would be guided 
Mm | by and follow a record groove under such condi- 
iy tions must of necessity in the operation of the ma- 
Pipl tet chine have a lateral movement far exceeding the 
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Shelton T. Cameron, 135 
width of the record grovve. From the fact there- 


fore that it appears in the patent that the employ- | 


ment of removable records is contemplated in the 
operation of the machine, and from the further 
fact that to snecessfally reproduce froin removable 
records itis necessary that the reproducing style 
shonld have lateral movement greatly excee ling 
the width of the record groove, if it is to follow 
and be gniied thereby as stated in the patent, I 
regard the patent as making it very clearly appear 
that in the operation of the machine the style would 
be called upon to follow its freedom of lateral 
movement to in extent greatly exceeding the one- 
half width of the reeord groove. 


Adjourned to Friday, July 25th, 1899, at 10.80, 


at 





f 

Washington, D. C., 
July 28th, 1899, 10.80 a. m. 

Met pursuant to adjournment. 

Present: Parties as before. 

Mr. Lyons routinnes cress-examination of Mr. 


Cameron. 


XQ142, In your last answer (answer to XQ141) 
you say, among other things, in effect that the 
lateral movement of the style that is required for 
making up for the variations introduced by inter- 
changeable records is ‘‘infinitely greater’ than one- 
half the width of a record groove, I suppose you 


do not mean to be taken literally. Will you 


please therefore givean idea how much greater than 
half the width of a record groove that lateral move- 
ment would have to be owing to the use of inter- 
changeable records? 


A. Istated in my answer to NXNQ141 that any 


reproducing style which would be guided by and 
follow the record groove under the conditions in- 
cident to interchangeable records must have a lateral 
movement far exceeding the width of the record 
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ting therewith were constructed exuctly as shown 
in the patent, that there wonld be necessity fora 
lateral movement considerably exceeding that of 
the mere width of the record groove in order that 
the reproducer style might follow and be guided 
by the record groove in interchangeable records, 
Furthermore, the recording style of a recorder 
does not always moye ina perfectly true spiral, 
but is liable to have considerable lateral vibration. 
This would not only introduce variations in a 
single record, but in interchangeable records the 
yariations would of necessity differ greatly, and 


would occur at different parts of the record groove. 


Iam enabled therefore, from an inspection of the 
drawings when read in the light of the description 
of the patent, to state that with interchangeable 
recordsin a machine constrpeted just as described 
in the patent, the lateral movements of the style 
must of necessity grently exceed the width of the 
vecord groove if the reproducer is to be ‘free to 
follow the record’’ and be guided thereby. 

XQ144. Suppose the record tablet having been 
refuoved from the machine, is again placed there- 
on in such fashion that a diametrically opposite 
point of the tablet comes under the reprodicing 
style. Would not, under such conditions, the 
record groove be just opposite the reproducing 
style so that the latter, coming down upon the 
record tablet by gravity and being free to move 
laterally to the extent of one-half of the width ot 
the record groove, he sungly carried.down to the 
bottom of the groove! 

A. It would not. With the screw 5 constrneted 
as shown in the patent, haying some sixteen or 
thereabout threads to the inch, the record grooves 
would be spaced some distance apart upon the face 


of the tablet, the spiralsadvancing in one complete | 


turn of the tablet a distance equal to the pitch of 
the screw 0, 


If now the record tablet were placed | 
‘upon the machine as your question suggests, that 
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412) js, in a diametricnily reversed position, it wonld 
be equal to havinw given ita one-half turn relative 
to the supporting plate E, aml the spiral on the side 
of the axis adjoining the reprodnucer wonld have 
advaneed one-half the pitch of the spiral, so that 

’ the reproducer, if brought upon the tablet, would 
| be liable not to strike the record proove, but to 
strike the land or flat surface of the tablet be- 
tween the spirals of the groove, and in order that 
the reproducer under such cireumstances inight 
find its proper place in the spiral groove it would 
be necessary for the reproducing style to be 
ynoved laterally to one side or the other. Having 
been thus moved until the point of the style was 
placed im the record groove it would then adjust 
itself into operative relation with the groove 
; through the yielding action of a spring or weight. 
XQ145. Supposing the condition that we have 
just described to exist , then how would the style 
be maved laterally so as to come just opposite the 
grodve? It would not do so.automatically I sap- 
pose; it will have to be moved by hand. Is this 

what you mean? . 
A. It might be moved by hand, or it might be 


413 


‘ 
> | allowed to rest upon the tablet at such point as 
; ; might happen and upon revolving the tablet the 
: spiral would advance so as to bring the groove 
B. 414 under the reproducing style. 
jem 145, XQ146. Now since the patent contemplates that 
Rf See Vg . the style adjust jtself automatically to the record 


groove, it is clear, is it not, that the last pro- 
until it brings the record groove about opposite to 


ae then only requires a lateral movement of one-half 
pli the width of a record groove. Have I thus cor- 
rectly described] what would happen if the style is 
permitted to adjust itself autometicuily, instead of 


being adjusted by hand? 
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es cedure which you described may be followed; that — me 
is > is to say, the tablet wonld be allowed. to revolre ° 


the point of ‘the style, and that then the latter 
would perform its automatic adjustment which 
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A. If the tablet is allowed to revolve nntil it 
brings the record groove about opposite the point 
of the style, the style would nadoubtedly adjust 
itself nutomatiecally npon the record, 

XQ1U47. The patent nowhere speaks of adjusting 
the style to the record by hand. Am I correct? 
A. I believe it does not. 

XQ148. The patent contemplates no other ad- 
justment of the style to the reeord groove than the 
automatic adjustment. Is this correct? 

A ‘he reproducer is shown in the patent as 
mounted upon a universal joint, and by reason of 
this free mounting may of course at any time be 
lifted by hand from the record and replaced there- 
on. Inso doing there is nothing to limit the ac- 
tion of the operator in placing the reproducing 
style t@’ one side or to the other as he may desire. 
Such operation is clearly within the possibilities of 
the construction deseribed by the patent and may 
therefore, I think, be reasonably taken as within 
the contemplation of the patent. 

XQ149. In your answer to XQ135, you pointed 
ont that in the old Edison tinfoil phonograph the 
reproducing head was rigidly clamped and the 
style hud to be adjusted to the record by hand. 
You then pointed ont that Messrs. Bell and 
Tainter improved npon this construction aud pro- 
cedure by mounting the reproducer npon a uni- 
versal joint by reason of which the style would 
adjust itself untomatically to the record. If the 
statements you there made were correct, and I be 
lieve they are, then it would seem that the Bell 
and Taiuter patent which is here in review not only 


does not contemplate hand adjustment of the 


stvle, but actually and purposely and ingeniously 
provides means for avoiding hand adjnstment. If 
Lam mistaken in this my understanding of what 
you have said in answer to XQ135, please correct 
me? 
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418 A, What I sail in answer to XQI35 was'that, ©. 9 Sa 2 ky 
“this universal joint was useful (1) in enabling the =, | Bae ae 
style to be adjusted in position upon the record, | ‘he a! 
and (2) it gave the style dnring the operations of rn i 
the machine a [ree lateral movement whieh the Nhe 
Edison reproducing style did not possess.’’ Your 
question ignores the fact that there are two kinds. 
of adjustment for the reproducing style. <A’ 
record of any considerable extent covers a material | 
portion of the surface of the tablet, and it may be- 
desired to adjust ihe reproducer to any particular 
portion of the record. Having brought it to sach 
- portion of the record ns may be found desirable, PO Say ASS 
41g it is then necessary to adjust the reproducing style sh NS a 
upon the engraved undulations constituting the 4 Pa tin 
sound-record, and this latter adjustment,viz., that —— . : 
which brings the rubbing point of the reproducing , i 
style into actual operative relation with the sound =r 
groove is one of creat delicacy and is theadjust- ~~ 8 (is cu 
| ment which is referred to in lines 62 to 67 of page ., | SS Mabe ay Jes 
i 4, which states that ifthe reproducer K be allowed er ye Sa 
to rest against the record the style will of itself gra- 7 2 Stee ae ayaa be 
: vitate to the bottom of the groove. Nowitby no |  geata| Got Raney 
means follows, because the patent describes a means it Ags we: 
ws whereby the style may automatically adjust it- TARE kesars "s 
self into operatirve relation with the undulations STOUR. Sea 
of the record, if the veproducer style be allowed , ene? a ge lee 
420 to rest upon the engraved line, that the patent a? ee seen 
does not contemplate any other form of adjust-- 9 | fh 3 
ment, or that because it describes an automatic ad-? sae (me <3 a Ee 
justment that therefore adjustment by handcan- 0 © 0" Sf & 
* not be resorted to and is not contemplated, Asa” © Rig 2 ORM ti 
Be matter of fact, in the daily operation of all ma- > | OMA RURRL © BY sate re Ms! 
Boge chines made in substantial accordance withthe © | > ¢ fhe se cae “f 
pa ee principles of the patents in suit, the coarserad- Raed Fa ie i3 % 
Mies justments of the reproducer aremade by hand after. .  ~ es (oe. fis Be tin 
me i which the style automatically adjusts itself into. . 4 red re Fy eee 
5 ee operative relation with the undulations represent: Rei os “i ant 
i om ing the sound waves. gta i mee, 
. , mare: wy 
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XQ150, Now under the conditions which you 
have stated in your answer to XQi44, with the 


screw 5 shown in Fig. 1. having, as yousay, sixteen 


threads to the inch, the hand adjustment of which 
you have spoken, if resorted to, nnder the condi- 
tions which yon have deseribed, would amount to 

little Jess than one-thirty-second of an inch. 
This, T suppose, is mathematically correct. If not, 
please say so? ; 


A. ILdo not wish to be understood as stating ~ 


that the threads on the screw 5 are just sixteen to 
the inch, and I think my answer to XQ144 would 
indieate that I merely meant to mention sixteen 
threads to the inch asan approximation, The 
drawings in the patentare not, so faras | know, 
mide exactly to the scale of the complete and 
operative machine, but asshown in the photolitho- 

graphie copies of the patent there isapproximately 
ae tums tothe inch. However, the limit of 
the hand adjustment, whether the threads were 
sixteen or more or less to theinch, would by no 
means be as sinal] as the one thirry-second 
of an inch. The reproducer may he readily 
adjusted by’ hand entirely across the portion 
of the record disk oecenpied by the spiral 
vrooyes; that is, from a point near the 
center of the disk toa point somewhat near its 
outer edge. For example, if it be desired to start 
the reprodneer at the middle of the record it might 
be adjusted to such middle portion, or } it might be 
set back ‘several turns of the spiral, or forward 
several turns of the spiral, all of which adjustment 


could readily be mude by hand, which being done, 


und the reproducer point or style being allowed to 
vest against the engraved line, the style would 
then gravitate to the bottom of the groove, there- 


by securing the automatic adjustinent of the 


style point into operative relation with the undula- 
tious constituting the sound record. 
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XQ151. Now Mr. Cumeron, will yon please 
state from where you take all this; that is to say,° 4° 
from where doyon take the fact that there isa. | 
hand adjustment provided hy the patent or cou-~. 
templated by the patent; and from where do you 
take the facet that sueh hand adjustment is pro- .° | 
vided and contemplated to have a sweep across the 
whole record and that it is or may be resorted ta, 
for the purpose of starting the reproduction at one ile 
or another point on the record? * ra 

A. That the reproducer is capable of such aaa wr Ute 
adjustment [learn by reading the description of | 
the patent in connection with the drawings illus- , 
trating the same and at the same time exercising ge 
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ordinary mechanical common sense. The patent — : ug 
says that the reprodncer is mounted on a universal | er 
joint and that it is free. A reprodneer thus | Seg 
mounted ona universal joint unless some means: : ’ = Sag a 
were shown or described which would clearly _ i ony ae 

limit the swing of the reproducer about the | “nf Rats ” 


joint, would necessarily be such as to be adjusted — 
from side to side. T have repeatedly stated that I 
find nothing in the patent ner in the necessary 
operation of the machine that would place any 
limit upon the lateral movement of the reproducer 
avbout the universal joint within the limits of the 
space covered by the spirals on the record tablet, 
and inasmuch as the patent states that the repro. — 
ducer is aniversally mounted and does not state 
any limitation within the space occupied by the - 
record, Irepeat that it requires but the exercise © 
of the most ordinary mechanical sense to recognize 
the fact that the reproducer is capable of a sweep 
entirely across that portion of the reeord lying be- — 
tween the axis and the perhipery of the disk. he wie 
learn from actual experience with machines made’ 9° | 
in accordance with the principles of :the patents in - 
snit that it is frequently desirable to adjust the re- 
produeer by hand so as to have it commence opern- 
tion at any desired point on the record.) [ute 17h 
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For iastunee, when correspondence has been 427 oe 
3 dictated to a machine and the same is being trans- 
foi ferred by u typewriter it is frequently desirable to 
have a sentence which has been reproduced re- 
peated a second time. In order to do this the _ 
* operator moves the reproducer back a slight dis- 
tance, throwing the reproducing style again in con- 
tact with the record, and the point ef the style. 
automatientiy adjusting itself into operative rela- 
tion with the undulations of the record wrooye, the 
machine proceeds as before. As I have heretofore ey 
stated, I conceive that anv operation of ™, 
the machine that is rendered possible by | 
the construction shown and described in yog 
the patent may be fairly considered as within 
the contemplation of the patent, and since 
this lateral movement of thé reproducer is clearly — 
within the eonstrnetion described and shown in 
the patent, I think it is fair ro suy that jt falls 





hae Arar within the contemplation of the pytent. Of ae 
ba eowrse, Ido not fail to realize that the ideal posi- “a 
if Nea tion of the recording style is stated to be prefer- ’ ; 
Ku ubly immediately opposite the pinion G which 
ae , operates the disk E, in order that the said pinion 
eet Me may Operate fs a support for the disk BE, against 
| the operation of the cutting style. But while if: p 
; may be preferable, as stated in the patent, to have has 1 
es the point of the style immediately opposite the 429 0 9. 
a friction wheel G when recordin g, the sumeadvantage - 
YS would not be secured when operating the repro- =~ 
: 268 ick —dacer, Furthermore, it is apparent that if the re- 
eRD oN producer rest npon the record at a point between 
, the axis of the reeord and the wheel G, that the 
hy same would be amply supported against the very ; 
Hale. slight weight of the reproducer, and even if it 


cane —- pegted on that portion of the record ontside ofand © 


“ah ales beyond the friction wheel G where there might : 
4 & a . possibly be some yielding action of the record, it 

Ge th is one of the exevedingly beautiful functions of . 
| Pike © the reproducer, due to its universal mounting, that. 
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450 if would readily follow such slight yleldiug us — 
might be found in the record, and maintain the” 
rubbing style of the reproducer in perfeet opera- 
tive relation with the undulations of the reeord, 
notwithstanding the irregularities in the surface 
of the record which might be the result of the 
yielding action thereof. 

XQ152. Inorder that there beno misunderstand- 
ing created by what you have stated in your last 
unswer, will you pleuse make it clear that the 
lateral adjustment of the reproducer across the 
tablet in the commercial machine which you say 3 
embodies the principles of operation of the pat- cre. ot 
ent here under consideration, is not made with the fae mt Ae 
universal joint, but is made by unlocking the feed oa 

“ , nut and sliding the reproducer head to whichever ' UOC er 
point it is desired? eee ae | | : 
A. That is quite true. I havealreadyexplained Res We Ye 
I think, in my examination in chief, that inthe | pe PRE 
commercial machines the arm upon which the re- bop a A eee 
producer head is mounted is, for the sake of com. es “I 
pactness, very much shortened, and that instead of — au ty nhs 
moving the record rectilinearly past the point of A? | RS ae es 
the style, asis shown in the patent, the repro- { coe ie . 

ducer is moved in a right line along the record . ¥ 

tablet. 

XQ153. The commercial machines with “which 
% 442 you are familiar and of which you say that they 
ie a | are made in accordance with the patents in suit, — 
ieee: LA the universal mounting of the reproducer will . 
| only permit the style to move laterally three one- 
hundredths of an inch in one direction, and just ~~” 
as much in the other direction. We have this V3 
ody ae information from your own testimony. Conse- — | 
at ee quently, it would be impossible to adjust the ~ 
ra stylus by reason of its /ree universal, mounting 
BM Bey duce right across the record tablet, but it would only be — 
sacle ete F possible to move if three one- “hundredths ofan 
ka, inch. Is this correct? 
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The ordinary commercial graphophone, made 439 oT 2 ie a ‘ esa. « 
in aecordance with the principles of the patents “ Gaeta | ; {’ 


{ in suit, has a reproducer mounted on a nniversal 
joint so that the reproducer may moye freely in 
any direction, Inthe machine thus constructed, 

- however, there are means employed in connection 
with the universal mounting wherehy the lateral 
movement of the reproducer has a certain limit 
placed thereon, such limit, howeyer, permitting sini et 
the reproducer to have an extreme Interal move- Sali) ag 
ment in the cases which I have observed, of about | 
six one-hundredths of an ineh, and it is possible 
to move the reproducer, therefore, in a lateral 
direction the extent of six one-hundredths ofan 494 | | , 
inch. Ido not understand, however, that the fact . | Les 
that the manufacturer in making the commercial ae” any i 
machi sees fit to introduce stops or conditions 
which act as a limitation to the lateral movement sae Gis aie 
of the reproducer, by any means indicates that EF ee he 
therefore the patentees in their patent designed : | gate eel 
such limitation as anecessity of their construc. 4 
tion. On the contrary, in the absence of any stops 

a or other limitations to the lateral movement of the pe | sie 

reproducer eutirely across the spirals of the | ; Ber 

record groove as defined by the patent, I repeat | aaa ath 

that 2 construction wherein the reproducer is 

| mounted on a whiversal joint which gives un- | 
restricted lateral movement across the spirals of the 435 
record would, in my opinion, be clearly within the 
contemplation of the patent. 

XQ154. The fact, however, that the builders of 
such 2 commercial machine limit the freedom of 
lateral movement of the reproducer head about the 

* universal joint to three one-hundredths of an inch 

, in either direction, wonJd indicate, would it not, 

that a greater lateral movement would serve no 
useful purpose! 

0% A. Certainly not. It simply indicates that in 

| the particular type of machine which the manu- coe 
facturer is making a greater lateral movement 1s r 
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430° jot necessary. For many reasons it rarely hap-, 
pens that the commercial form of a invchine is » 
identical with the Parent Office drawings. © Many 
changes are made in minor details, many parts of. 
the machine are used while other parts are omitted, 
It freqnently happens that a particular way of ac- 
complishing a function as shown in the Patent” 
Office drawing is superseded by another way | 
adopted in the commercial machine. Especially . 


is this true when the patent lies at the foundation ~ 


of the commercia! art, as is the case with patent 
No, 341,214 in suit. I have already explained 
thut in order to construct a compact machine and 
497 one operating with a eylindrical rather than a disk 
torm of record, it is found desirable to greatly short- / 
en the arm between the reproducer head and the uni- 
versal joint of the mounting. I have also explained 
that instead of moving the record in aright line 
past the reproducer, the reproducer is advanced in 
i right line past the record. All of these con- 
tribute to the compactness and simplicity of con- 
struction of the machine, but beeause this is so it 
by no manner of me:ns follows that the specific 
construction disclosed by the patent ‘‘would serve 
no useful purpose.’’ I cannot therefore consent 
to the proposition that since the builders of the 
commercial machine do not permit the reproducer 
438 ty have unlimited lateral movement about its mni- 
versal joint,this would indicate that a greater lateral 
movement would serve no useful purpose. Itsimpiy | 
indicates the preference, for reasons best known to 
themselves, of the manufacturers for the particular 
construction adopted. 
XQ155. This being the case, we shall have to - 
rivet our attention to the machine shown aud de-— 


seribed in the patent. Now, with respect to this). ” 


machine you say that there is nothing shown in the . 
patent that would act asa stop or limit to the © 
lateral movement of the reproducer head about the © 
universal joint between the ontermost and inner- 
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Sys (et most record groove, DoT thus correctly under- 489 


be 2) tr. Stand-youP 
Eran A. Thatis substantially correet, yes, sir, . 
XQ156. And how much space would yon give to 
ig « reeord made upon this machine, not merely for. 
‘pik the fun of making it, but for some useful or eom- 
. mercial purpose? 
A. That would depend entirely upon the size and 
general proportions of the machine, as well as upon 
Ey, the particulary record which it would be found de- 
¢ sirable to make. It might vary from a single 
spiral line around the record disk, toa band of 
spival grooyes one, two or more inches across. 

XQ157. Yon have never seen a machine con- 449 
structed as illustrated and described in patent No, 
~~ 841,214, aud from your testimony it appears that 
-you are unwilling to assign ayy particnlar length 
or thickness to the robber tube which here forms 
the universal joint. Now arubber tube of what 
ever length or thickness limits in some fashion the 
extent to which it can be bent by sueh foree as 
are active in this machine. Under such circum- 
stances, how ean you say thatthe particular univer- 
sal joint shown aud deseribed in the patent has no 
such limits to its free lateral play as is found in — 
_ the commercial inachine? : 

A. The patent deseribes as one of the partienlar 
features of which the invention consists, a repro- 441. 
~~. dueer so loosely mounted that it can readily be. ~ 
. guided by the reeord and defines a universal joint 
as the means by which this loose mounting is se- 
cured. It then specifies a section of soft rubber tube’ 
» us constituting the universal joint. It necessarily 
_ follows from this statement, and the firther state. 
> “ment that the flexibility of the tube is such as to. 
~ leave the style free to follow the reeord, that 
the rubber tube is of sneh Jength and of such flexi-_ 
bility as to give the reproducer such movement as_ 
would be obtained by the vordiniry forms of > 
— universal joint. Undoubtedly, if the rabber tube 
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+42 is sharply bent fo ove side there isa limit to the > %~ +) rY ‘oe 
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extent ro whieh it will readily flex,° and it is’ ey Be, nea 


equally truce, as suggested by the question, that. 
the forees which are active in the machine in the » 
patent in suit, that is, the guiding auction of, the 
sound groove, has a liinit beyond whieh it wonld be 
sufficient to bend or tlex the tube. But clearly this ¢° 
will depend greatly upon the Jength, thickness and 
general tlexibility of the tube itself, and in a tube 
which is eapable of being readily bent through-. 
outan extent of more than 180 degrees, the in- . 
fluences of the record groove in guiding the repro- | 
ducer would undoubtedly be sufficiently great to 


| 
i 
z 


=), _ 1 


3 
i ait 


el - ge" 
es 





443 vend the tnbe so as to allow the reprodueera 9° | * 4 he | 

mueh greater play than the very few degrees that Wraeaiicise: Miter... 
: would be necessiry to carry it entirely across the a Vane, one 
band of the spiral grooves constituting the record, = i a ee 

XQ158, And is it yonrideathatasectionofrab- 9 gs res 
ber tube as short as shown in the drawing of the PORN elley ic | BA: * 
patent conld be bent fo an angle of 180°? oe ate . 2 Pe. 

A. It is impossible tu say what the length of the Vemma Co SP MRS Eaters 1 2 AS 
rubber tubing shown in the patent is; but asT | Dag ian ee. aks "ss | 
have stated, the patent describes the rnbber tubing = ss J er | 
as being such as to constitute in effect a universal. ra) eS Fd ok St | 
joint, and a section of rubber tubing sufficient to Ae Xe : 2) teas 


do. this conld readily be bent to the extent of 90° 
on either side of a medial position, and would 
45 444 therefore be capable, when bent to its full extenton _ 
either side, of being flexed fhrongh an are of 180° ©, 
or more, tee 
XQtA9. Now Mr. Cameron, although not called 
upon to do so, you were quife willing at one time 
to estimate from the patent drawing the pitch of © 
the serew 5. Why are you now unwilling toestimate. | 
similarly the length of the section of rnbber tube. BSE NS | 
which constitutes the universal joint? ye aky ee tei 
A. If counsel desires it I ean do more than. Sicteeant 
estimate the length of the section of rubber tubing. 
as the suine is shown in the Patent No.-841,914 in, 2 
suit, that is, as it appears in the reduced photo- )°)~ * y 
ig 
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lithographic drawings of the Patent Office copy, 
hot Ihave previously stated that in the absence 


of a scale to which the drawings are made, it: 
would be absolutely impossible to state with any 


accuracy just what the length or thickness of the 
section of rubber tubing 82 might be. I have also 
pointed ont that the patent itself states it 
is not the intention of the patent to limit the in- 
yention to the preeise dimensions shown, and in 
view of this fact and the further fact that the sec- 
tion of rubber tubing is described as constituting 
a universal joint, I repeat what I have previously 
stuted, that I understand it to be of such length 
and of such dimensions as is necessary to enable it 
to perform the functions of a aniversal joint. 
XQ160. Supposing for the moment, that the 
rubber tubing furnishes a universal joint of the 
character you ascribe to it; that is to say, that it 
will allow the reproducer to freely move laterally 


aeross the record from the ontermust to the inner-. 


most record groove. Under this assumption, will 
you please state what would be the use of the 
serew 5, the mut 6, and of the gear wheels 1 and 
4? 

A. With a record cut in wax or wax-like com- 
position, it is desirable to have the reproducer 
track smoothly and evenly in the groove without 
any drag upon one side of the record groove in ex- 
eess of that upon the other. It follows from this 
that the preferable position of the reproducer is 
such as shown in Fig. 1 and 2 of the drawings in 
©, snit, that is, such that the revolutions of the disk 


446 


447 


will carry the record groove under the point of ° 


the style in very nearly a right line. In order to 
~ gecure this the most desirable position of the re- 
producer in relation to the record groove, it is 
_necessary either that the record be carried past 
the reproducer in a rectilinear line, or that the 


reproducer be carried past the record. In the pat- 


ent In suit the record is moved relative to the repro- — 
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448° dneer, and in order to accomplish this the shaft‘of #2: 7 eH PR 

the disk supporting the record is mounted upon a PP tes He ope he | 

slide carrying the screw 9, and the shaft of the er tale Gees pee) onl 

record disk and of the serew are gearel together é “ie 
by the miter gear land +. The screw passes 
through a stationary nut 6 attached to the frame- 
work of the machine. The revolutions of the 
record disk cause corresponding revolutions of the 
serew 6, thereby cansing it to travel through its 
nut 6 and draw with it the slide C carrying the 
disk. By this means the record is compelled to 
travel in a right Jine under the point of the style 
as well as to revolyre under the style. Ihave al- 
ready explained that in the commercial forms of 
the machine, the record is revolved, but is with- 

out rectilinear motion, the reproducer being - 
mounted on a screw which curries it ina right line 
across the record groove, thereby accomplishing 

the same result as the screw of the patent. 


Adjourned to Saturday, July 29th, 1899, at 10.30 | 
a, m, , 


449 





Washington, D. C., July 29th, 1899, 
10,30 a. m, 
Met pursuant to adjournment. 
Present: Parties as before. 
Mr. Lyons continues cross-examination of Mr. 
Canieron. : aioe a 
XQ161. In the apparatus shown in Figs. }, 
2 and 3 of Patent No. 841,214, the tablet: is. 
rnounted upon a horizontal axis so that the face of 
the tablet itself is in a vertical plane. Is this core; 2 
rect? be Busy 
A. Itis. ss : ; : lines 
XQ162. And in the modified apparatas shown in 
Figs. 12, 13 and 14, the fuce of the tablet is also — 
MS eae in a vertical plane? 
eee ae A. It is. 
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XQ163. The section of rnabber tubing 32 which is 
designed to act asa universal joint must hold the 
reproducer approximately vertically iia slightly 
forwardly inclined position. Is this also correct? 

A, The stem supporting the reprodicer 1s very 
materially iselined from the yertical, so much so 
that if the reeord were removed the reproducer 
would fall; that is, the reproducer is held against 
the faee of the reeord by the setion of gravity 
modified by the elasticity of the section of rubber 
tubing. It eertainly would not be proper to state 
that the reproducer is held in a vertical position 
by the section of rubber tubing. 

XQ164. But the tube must be rigid enough to 
normally supports the weight of the reproducer 
head sufficiently to preventit from toppling over 
to the right or left in the construction shown in 
Figs. 1, 2and 3.° Is this not so? 

A, As shown in Figs. 1 and 2 the recrarder is in 
position with the recording style resting against 
the face of the tablet, butit isinupproximately the 
position that would be oveupied by the reproducer 
in the act of reproducing. In this position the 
reprodaver would be supported by the stem, a 
portion of which consists of the section of soft rub- 
ber tubing, and by the tablet. The tendency of the 
reproducer in this position is to fall forward to- 
wards the tablet, rather than to the one side or the 
other. Undoubtedly, however, the section of 
rubber tubing must have sufficient rigidity to per- 
form its part of the work in supporting the repro- 
ducer. ‘The reproducer, however, is so exceeding- 
ly light that a very soft and flexible tubing would 
be sufficient for this purpose. 

XQ165. Now referring to the construction 
shown in Fig. 18, I there observe that the rubber 
“tube section 32 supports the ‘weight of the repro-' 
~ aneer head K entirely, unaided by the tablet, be- 
cause in the position shown in that drawing the 
~ reproducer: style is not in engagement with the 
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tablet. In this ens, therefore, the rabher tube, ; 
section 84 must he sufficiently stiff to support the” 
whole weight of the reproducer head. Is this not, 
so? / a's % 
A. In Fig. 13 whichis a planof the mortitiea-_ 

tion shown in Fig 12, the reproducer K is shown | 
thrown out of operation, the recorder H’ being in 
active operation. If Fig. 13 were viewed as an up- » 
right sectional view, it might readily appzar thar 
the reproducer K was supported by the section of 
rubber tubing 82 abore the tablet F, but inasmuch 
as it is a plan and not a vertical section, and inas- — 
much as the reproducer is shown withdrawn from 
operative relation with the tablet, and is immedi-. 


ately over that portion of the frame marked B, Ido “» 


not think that it can be authoritatively stated that 
the weight of the reproducer is supported solely 
by the section of soft rnbber tubing 32. Appuar- 
ently the reproducer is turned down so as to rest 
upon the frame B. Me 

XQ166. Yon are then not willing to say that in’ ” 
the position shown in Pig. 13 the reprodneer K is 
wholly supported by the section of rubber tubing | 
32, but you mean to indicate that the head rests — 
upon the framework B of the machine? - 

A. Apparently the reprodueer isturned down so 
as to rest upon the frame B of the machine, though - 
no statement to this effect is found in the specifica ee 


tion. ey 


XQ167. If what you say were true then, the re- 
producer could never press by eravity upon the 
record tablet. Is this not so? | 

A. I don’t think that follows at all.’ a 

XQ168. Now let us be clear about this You 
assume, I suppose, from what you havestated, that .. 
B represents in Fig. 13 a horizontal platform: of - 









ro 
i 
‘a. ae 
Jyh SY 
aw, i ‘ ‘ 
ote a I cs 
© wy 
et i ' 
4 
i iy 
if dial ks 
rs | : 5 * /: . 
ars ™ a 
- iF 
@ ee | a 
Cc th. 
a 
a x 
‘ « Ces, " ‘oa 
: : ee cm | + 
7 a 
UF 
TT. 
< eT 
eo & 
re ‘ [ 
uh ea! 
fy do 
a F ‘ ; = 
°. RI ai 
fF ro 
yee ir i 
tp Sy 4 
hee 
as Ta 
es “ 
é apse 
Pe - 
G | 
é == 
| 
é § 
e 
ar: ee: 
ti 
“ m 
s 



















the frame marked with the same letter of reference |: oh ie 


in Fig. 12; and you assume that the reproducer 
can swing ina vertical plane parallel to. that of «7 
the record tablet, swing as a + Ainge: in the: fons 
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shown on the little plate 72, J suppose that this. 47 : 
must be your interpretation of this drawing if you - eet wD #4 
7 assume that the head of the reproducer is sup- ee 
ported by the frame B, Now il this is the ense, — 
and if, as we seein the drawing, neither the head be 
of the reproducer, nor the style is in contact with | 
the tablet, does it not follow from this that which- 
aver way the head may be swuug, if will always 
swing ina plane parallel to the face of the tablet 
and can therefore never be snpported by the 
tublet, and particularly can it uever bear by 
gravity upon the tablet, If I misrepresent the 
conditions, please correct me? 
A, The description contained in the patentof 45g 
the modified structure shown in Fignres 12 and 
13, is very meagre so far as that portion which vee | 
sg refers to the mounting of the reprodnucer K is con- | 7 1 ori SoS ere 
er cerned. Tt states, lines 57 to 65, page 5 that: | i 


—* + 





reg: 


5 ee ae 


ine 
i 


: “Tn this machine the reproducer K, instead 
of being mounted on the same bracket as the 
et recorder when the latter has heen removed, 
ae is carried by a separate bracket, 2, the tube 
e $3 being hinged thereto, so thit the recorder 
and reproducer remain, or may remain, always 
® attached to the machine, itonly heing necessary 


a 


to turn one or the other into position, as may 
he rveqnived.’ 
This clanse contains all there is in the specifiea- 498 

tion relatiug to the partienlar modification of the 
reprodicer mounting shown in Pig. 13, It would 
seem to indicate that the reproducer conld be 
tured into and ont of operative relation with the 
record, Further than that it does not go, It is | a | 
quite possible, although T do not undertake to : 
state that sneh is actually the case, thee the repro- Fe ee | 
ducer was intended to be advanced toward and | 
. from the record by means of what appears to bea 
slot and clamp serew connection between the - fh se | 
{ bracket 72 and theframe B, Furthermore, in yiew eS " 
4 the fuet that in this modification the tablet 
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swings upon the shaft 50 asa pivot, ‘rather than ie Re 
travels in a right line, it is quite possible that in. a Ay 
the act of reproducing the tablet and the reprodjicer, hy 
would not oeeupy. the same relative positions in, i 
which they are shown in Fig. 18. However all; 

of this is left so vague and uncertain in the de- 
scription and illustration so far as it refers to the» a Bara 
action of the reproducer, that I would not underly,” 
take to state what the exact position of the parts Bee's, 
when co-operating in the act of reproduction really . 5 
is. Re RN Sg 

XQ169. You have heretofore said that this pat-  ~°° _ 
eit is exceptionally well drawn; and yon area. 5 ~ 
solicitor of patents—an expert in patent causes, © 
and an ex-assistant examiner in the United States 
Patent Office. You are therefore well qualified. ©. , 
to read and interpret descriptions of mechanical — he: i. 
devices. Particularly are you familiar with this - ' 
patent since you have undertaken to rig with. ° 
respect thereto. : co Fei Bs 

In view of all this, will you be so kind as to Malo Pee 
whether in the construction shown in Fig. 13 the pes 
reproducer head can be swung aboutits hingein .. 
a vertical plane parallel to the face of the record, 
and if so, whether it can ever bear by gravity upon 
the record tablet, or its style by Brevity upon rhe 
record? 

A. That portion of the specification incl uded. be. ns Last 
tween lines 57 to 65, page 5, would seem toindi- 9%. 
cate that both the recorder and’ the reprodacer™., Pa ex 
shown in Fig. 13 ure intended to be, turned into. = 


position to operate in connection © with the. Va 
record tablet. I would surmise.from the ont-° . ie 
line of the drawings of Fig, 13 that the re- % aA 


producer would swing in a plane_ substantially 
vertical in thus turning, if it turned. as it would — 
appear to do, about that portion’ of the | part | 
marked 32 which extends through the ears of the 


bracket 72. Ifthe reproducer remained in the ee fe it ees iz 
position shown in Fig. 13, that 2) if the he Binet # oF: Peal 
ae 
i he ve ‘ +) a cir i : 
Pw Sis, 
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72 was not advanced any nearer the record tablet, 
the reproducer wonld be out. of operative relation 
with the tablet, and I therefore presume that the 


‘bracket is to be ndyanced toward the tablet when 


the reproducer is thrown into operation. The re- 
producer might very readily be insuch case held in 
operative relation with the undniations constitut- 
ing the sound reeord by a spring which is the 
recognized equivalent of gravity, 

XQi70. | take it that you mean your answer to 
convey the idea that the style ean with this con- 
struction never bear by gravity upon the record, 
ut must be made to bear upon it by the pressure 
of the spring. Do I thns correctly understand 
your answer? 

A. Not at all. I did not say and did not mean 
to be understood as indicating that the reprodneer 
of the construction shown dn Fig. 18 could not by 
any possibility bear apon the record by gravity. 
The patentis silent npon this point, merely indi- 
eating that the reproducer and the recorder are 
separntely mwunted so that one may be turned in- 
to operation and the other out of operation without 
removing either from the machine. Itis quite possi- 
ble that the reproducer shown could be held in 
operative relation with the revord by 2 spring 
which, as L have stated in wy last answer, is the 
egnivalent of gravity, and I should certainly hesi- 
tate to suy that it could not be held in such post- 
tion through the operation of gravity alone. 

XQ171. Well, you had no difficulty in showing 
how the style may be held in operative relation 
to the record by the action of a spring, and you 
will therefore be su kind as to explain how it could 
be possible, in view of what is shown in the draw- 
ing (Fig. 13), that the Style be bronght and held in 
operative relation with the record by gravity? 


A. Lhave not stated that this conld be done. 1. 
‘hare stated that I should hesitate to state that it 


could not be done, and pointed ont that this isa 
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balms 466 different statement {rom the assertion thatthe style © « .«. % e oe. 


: can never bear with vravity npon the record. r a) 

XQ172. Can you point outa way to make thes 
style bear with gravity wpon the record in the con* 
struction shown in Fig, 13? 

A. Ido not off hand perceive any way in which 
this could be done without making some slight’. 
changes in the munner in which the pari ure - 
connected and arranged. we 

XQ173. Now as regards the spring which wonld) , 
establish and maintain the operative relation be- _ 
tween the style and the record, can you point out 
in the drawing Fig. 13, any other spring that 
467 would perform this function than the section of 

rubber tubing 32% 3 Bi Pee , 

“Ee A. There is no spring shown in Fig. 13 in con- | a "yA 
ey, nection with the reproducer except such as might i: 
eos _ be due to the rubber tube. ae 4 
XQi74. But the rubber tube spring wouldbe , | . 
all sufficient, would it not, to maintain operative 
relation between the style and record if once the ; 
rte relation is established by sliding the bracket 72 
anes D forwardly a sufficient amount and then clamping rf 
PH it. Is this so? '¢ 
Nae | A. The section of rubber tubing might be so... 
f proportioned as to furnish the necessary spring 

ger tension. 

. 468 XQ175. Now, this being so, and no other spring . 
being shown, is it not clear that this rubber tubing | | 
5 : must be sufficiently stiff to support the weightof = * 
nein the reproducer head K without bending? “ 
* A. Ido not think so. | eae 
| XQ176. How could the rubber: tubingactas a, 
i spring to maintain the style in operative rela- ©) os 6” 

Me : tion with the record as a spring if it were nor stiff — i 
St enought to support the weight of the head with- =2.. sAs3 
i out perceptibly bending? ae ieee 
Ee A, If the reproducer were savanced in the direo. 8 0 Ae 
tion of the tablet far enough so as to slightly flex ye Oo 
the rubber tubing thereby placing it under tension 7) 
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it conld exert upon the reprodu-er sufficient 
spring tension to hold it in operative relation 
with the undulations even thongh the tnbing 
were not stiff enough to support the reproducer 
without flexing. 

Adjourned at request of counsel for de‘endants 
ro Wednesday, Angust 2d, 1899, at 10.00 a, m, 





Wednesday, August 2d, 181), 10.30 a, m. 


Met pursuant to adjournment. 
Present: Parties as before. 


Adjourned to August 31st, 1599, at 10,80 a, m. 
at reqnest of counsel for defendanis, defendants’ 
counsel agreeing to conduct the cross-examination 
of Mr. Cameron continuously until completed begin- 
ning on said date. 


ae 


Washington, D. 0. 
Sepr. Lith, 1sgo. 
10:30 a. mm. 


Met pursuant to adjonrnmenr said subseqnent 
agreement of connsel. 


Present—Putiie Mauro, Esy., of counsel for 
Complainant. 
Josepu Lyons, Esq., o! 
Defendants. 


rounsel for 


Mr. Lyons continues cross-examination of Mr.Cam- 


eron: 


XQ177, Please consider the construction of ap- 


paratus represented by Figs. 12 und 13 in the Bell 
© and Tainter Patent No. 341,214, in snit, and state 


from your thorough knowledge of this patent the 
position of the reproducer with reference to the 
record tablet when the recod is to be reproduced. 
Ie would be of advantage if you ronld ino your 
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$72 answer abstain as much as possible from techni: ‘ 
calities in order that a cleav idea of your concep: 
tion of the mode of reproducing by means of that 
apparatus may be obtained. . HW 
A. The patent contains a very limited tatanend 
in regard to the reproducer of Figs. 12 and 18 and. 
its co-operation with the record in the act ofre- ~ | 
producing. It states in lines 57 to 65, page Dy £ 
that: , | 


‘In this machine the reproducer K, instead * — 
of being mounted on the same bracket as the. 
recorder when the latter has been removed, is 
carried by a separate bracket, 72, the tube 83 > 
being hinged thereto, so that the recorder and, 

173 reproducer remain, or may remain, always © 
attached to the machine, it only being neces. +*"., 
sary to turn one or the other into position, as Pa he Me 
may be required.”’ ee ee se ee A Ree 

oF col A LS 

[ understand from this statement that the repro- i? Ay? Se ae 

ducer is capable of being turned into and out of © i 

operative relation with the record} but am unable .* ’ 

to state with positiveness just how this is to be — 
done. Apparently it is to be turned in the clips 
or ears attached to the plate marked 72, and ap- 
parently this plate is adjustable towards ‘ond from 

the record, but in the absence of any clearstatement — 
in the specification that such is the fact, I should 

474 hesitate to make this as a positive statement. =, 

The only feature that is clearly brought out in. —. 
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rasgiee 
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: regard to the action of the reproducer shown in © 
Fig. 13, is that it is capable of being turned into sa 
and out of operative relation with the record with- Lis 
out’ being removed from the machine, and that the. 
same is true of the recorder, so that one can be | .. 
turned out of operation as the other is edit into® 
operation and vice versa. ot 
XQ178. Is your last answer to be sadeniore as. 
meaning that you would not know how to reproe .. 
ry duce a record by means of the machine constructed. . 5 ra 
’ as shown in and deseribed ‘ide reference to Figs. iy vag ed : 
, 12 and 13/ Se merce) Mame: ae eye beget 
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A. My answer is to be construed as meaning 475 
that I] will not undertake to state positively the a 
action of » part which is not clenrly described in & 
the spevitieation and is only incidentally referred 
to in the passage quoted in my answer. 
XQ179. Prom the drawing and from the de- 
seription, it is clear, is it not, that the reproducer 
of the machine, Figs. 12 and 13 must be turned 
into position for reproducing; unlit is also clear, 
is it not, that the only means for /urniug the re- 
producer is the Aénge about which the tube 334 
may turn! 
A. I think not. The bracket plate 72 might, so ‘ 
far as appears trom anything shown in the draw- 47 
ing, be tizned about what appears to be a set 7 
serew passing through a slot in said plate, and by 
so turn'ng the style of the reproducer might be 
brought nearer to or farther from the face of the 
record. ‘It is quite possible, however, that the 
turning action whereby the reprodncer Is brought 
into operative position would be about the tube as 
the same turns in the ears of the bracket plate 72, 
though in this ease it would be necessary not 
only to turn the reprodneer into the desired po- 
sition, but also to by some means advance the 
bracket plate 72 supporting the sume nearer to the 
face of the record tablet than if appears in the 
illustration of Fig. 18. Apparently the slot 447 
shown tn that bracket plate 72 und in connection — ‘i 
with what appears to be a set serew are provided _. og He eT 
for this purpose; but as I have heretofore stated, | bah at eee | 
the description and illustration are such as to : eg Oh EPR tome 
make it impossihle for me to state exactly how Steg eee ea ee 
the reproducer will have to be operated in order Be og eee Set tea: 
to bring it into proper relation with the record. : ie ogir bee a ee 
XQis0. You claim particular familiarity with Pa TI NOTES S89 
this pntent and you also claim considerable knowl- . , UL MeN it coals aig ie cat a 
edd» of sound recording and repredueing machines og aR PR Ws 
generally; and you have now given your under- 5 | oe (mete ah faite ’s e ee 
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478 yesented in Figs. 12 al 13. Will yon now please 
state how you would proceed if you were called 
pow to reprocdiice ty record by means of this nia- 
chine? — es 
A. I have already stated that in reply to your. 4~ 
previous question with as much acenracy as I can ~ 
do with the description and illustration afforded 
by the patent. 
XQ181. You misunderstood my last question. he: 
From the drawing and from the description of the 
patent you have deduced certain possibilities of —— - 
adjustment of the reproducer with reference to 
the record tablet for the purpose of reproducing. 
479 Now, will you please make use of these possibili- 
ties and state how you as an expert would manipu- 





late this machine in the attempt of reproducing vate el dea ary cae 
sounds recorded upon a_ tablet/ eT ££ uh ple 
A. AsI have heretofore intimated that it is im- rey iy ey Pe i: 
possible to obtain from the patent any positive ve Mes 
idea as to the manner in which the reproducer is Sg Se so 
to be moved in order to bring it into operative 1 aS ie tS Si 
relation with the record, it would manifestly be — | | Se S 


impossible for me to state with acenracy just how 
I would proceed to manipulate the reprodncer in 
order to reproduce froma record. Forthis reason 9 * 
it would be impossible for me to. answer your 
question and state liow I would manipulate the 
450 inachine in an attempt to reproduce sonnds re- | 
corded upon the tablet. ut 
XQ182. You are experienced in reading patent Soe 
drawings and you are experienced in reading and | >), 
interpreting patent specifications. It may there-. 
fore be said that the machine represented by Figs. 
12 and 13 of the patent here under consideration, 
is now before you. You are also an expert With « 
respect to sound recording and reproducing ma- 


ae * 
= 5 
{7a 





le ra. chines, and the question now is whether’ you would: 

. undertake to use the machine in question for re- 

y producing sounds! } : : Lah 
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aie , . ay : Pech’ ee 

A. With a reproducer constructed and mounted 481 a ys Te Pa ae te 
precisely as shown in Fig. 13 J exnnot say that I . ve Ey ae 


e. would. | 

NQis3s. You have heretofore eniled attention 
to those parts of the specification of Patent No. 
341,214, which indicate to your mind that the in- 
yentors contemplated the use of other records than 
such as are represented by elevations and depres- 
sions at the bottom of the groove, and others 
than such as are vepresented by 1 groove with’ 
sloping walls. You particulaily said that the 
inventors must have been aequainted with a record 
represented by an undulating groove of even 
depth, 489 

T now call your attention to the patent of Sum- 
ner Tainter No. 341,287, dated May 4th, 1886, and 
T will ask you whether you do not there find de- 
scribed a record consisting of elevations and de- 
pressions formed upon spirally formed ridges; and 
whether you will credit Messrs. Bell and Tainter 
with knowledge of that Tainter record? 

A. The record referred to in your question is 
doubtless that illustrated in Figs. 8 and 13 of the 
Tainter patent No. 341,287. Of this record the 
patent states, in lines 92, pagel, e¢ seg., that: 


ae 
- 


“Big, 1B is an illustration of an iron record 
| in perspective and section, the point of the 
: reproducing needle being shown in position. 

In preparing the iron record according to 
the best mode to me known, the record is ‘first 
eut in wax or a waxy composition as described 
in the before mentioned application; but the 
enutting style, which is attached to a vibratory 
diaphragm, has preferably a flat or chisel hike 
point. xo that the recording tablet is engraved ij 
rien! with a spiral groove of tr: apezoidal ¢ CLOSS-See- bait 
NPCS. tion, the elevations and depressions at the 
‘A bottom of the groove representing the forms of 
ae me the sound-waves whieh act stccessively upon 
pe ae tT the diaphragm of the recording mstrument. 


483 


Phe “before mentioned application” referred fo 
tae ee I this paragraph is that of Bell and Tainter filed = | 
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454 June 27th, 1885, under serial number 170,044 
which materialized into the Bell and Tainter Pat- © 
ent No. 341,214 in snit. The date of the appliea- 4. 
tion of the Tainter Patent No. 341,287 was some ~ — 
two months Jater than that of the Bell and Tainter * it 
Patent in suit No. 341,214, and I am unable to 
state whether Messrs. Bell and Tainter at the time 
of making the application of the patent in suit.” 
were or were not familiar with the form of record __ 
described in the patent to Tainter No. 341,287. in oe 
XQ184. Turning now again to the Bell and © :.\) 
Tainter Patent in snit, No. 341,214, will you please “~ 
state whether you ever saw a record tablet pre- + 
4g pared with the materials described in the said pat." 





ent? ere 
z I do not know that I have ever seen a took TI) Sy Si Th he ie 
tablet prepared of bees wax and paraffine in the 9° i LX 
proportions specified by the patent. : | cee Mt ae 
XQ185. Have you any idea how the tablet pre- | Ms i "t 
pared in aecordance with the patent.wonld com- eS ae a fa ee 


pare in hardness with the modern phonograph 
record tablet? 
A. The paraffine and bees wax tablet described in 
. the patent in suit would in my opinion be some-  -s: 
Mh : what softer than the modern wax-like tablet of > ~ 
commerce. 
XQ186. You have heretofore stated in effect — 
4°69 that with the apparatus represented by Figs. 1, 2 


i | and 3 of Patent No. 341,214, the utility of the 
bs feed-serew 5 and connected gearing is found in the 
vy fact that it positively propels the record tablet in- 
a straight line, in addition to its rotary movement, — 
ie and thereby prevents the style from bearing on 
ig one side of the record groove more forcibly than © 
ia oy on the other. Is it not a fact that if this gearing “* 
os were put out of action somehow or other, and if | 
rade the rubber universal joint had as wide a sweep as ©. 


you say that it might have, the style would con- 
stantly bear on one side of the record groove? 3; 
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The tendeney would be for the style to drag 
jeninst the venry side of the groove. that is, the side 
opposite to the direction in which the tablet is 
moving, 

XQ187, And in that ease the st vie would be pro- 
pelled across the record by the record itself? Ts 
this correct? 

A, I think it is. 

NQ188. And in order to avoid this being done 
the serew and eonnected gearing were provided? 
js this correct? © 

. It isnot. The serew and nut were provided 
for the purpose of positively moving the record in 
2 right line past the style of the reproducer. The 
inventors, however, recognized that there might 
be and probably wonld be at times a failure on the 
part of the screw to advance the record with regu- 
larity and precision and they therefore pointed 
out that one of the functions of the universally 
mounted reproducar was to enable the style to 
follow and adjust itself to the reeovd even when 
the normal and intended operation of the serew 
did not operate to advance the reeord with that 
regularity ani prerision which is necessary for 
the correct veproduetion of sound. Ir world bea 
complete inversion of the ideas of the inventor to 
state that the serew and connected gearing were 
provided in order to avoid the feeding of the re- 
producing style by the record groove. 

XQ189. Please refer to your answer to XQ160. 
It appears to me that you there said that the fea- 
ture of utility of the screw and connected gearing 
is found in the faet that it will prevent any drag 


of the stylus npon one side of the record groove in . 


excess of that upon the other. Irom your last 
answer, if I understand it correctly, it would seem 
that: you now believe that the inventors had no 
such idea; that they would tolerate a drag upon 
one’ side of the record groove, Please reconcile 
these two answers and at the same time state, if 
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you can, what eould possibly be the use of the feed 
screw and its connected gearing if the inventors 
had recognized’ the possibility of propelling the 
style across the record by the record? 

A. There is in my answers to XQ160 and XQ188 
nothing requiring any reconciliation whatever, nor 
is there any contradiction except as the sume ap- 
pears to have been studiously songht for by the 
ingenuity of counsel. I stated in my unswer to 
XQ160 that the preferable position of the repro- 
ducer was such that the revolutions of the disk 
will carry the record groove under the point of the 
style in very nearly a right line, and that in order 
to secure this the most desirable position of the 
reproducer in relation to the record groove it is 
necessary either that the record be carried past the 
reproducer, or the reproducer past the record. 

In the patent in suit the screw 5, shown in Fig. 
1, operates in conjunction with the Nut 6 to- ad- 
vanee the record in a right line past the groove. 
If this is perfectly accomplished the result will be 
that the reproducer will track smoothly and evenly 
in the groove without any drag upon one side of 
the record groove in excess of that upon the other. 
lf the mechanism fails to act with accuracy and 
precision in thus advancing the record groove past 


the point of the reproducing style, the style would, 

if rigidly mounted, be thrown out of the groove, . 
therefore out of adjustment with the reeord, and — 
he wholly unable to follow the record, thereby — 


making reproduction impossible. The inyentors, 
however, mounted their reproducer, not rigidly as 


had theretofore been done in the art, but loosely” 


upon 2 universal joint and pointed out that one of 
the functions of this universal joint was to permit 


the style to adjust itself to and follow the record —-\~ 
even in case of any disarrangement of the machine.’ |” 

The reason why, in my opinion, XQ1S8 is not — 
‘correct is because it confuses cause and effect. 7 — 
The nut and serew 6 and 5, Fig. 1, were designed ree 
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fy ’ ; ! ide = ay a 
nor to prevent the drag of the style mpon the rec-. 493" ica eee 


ord groove. but for the purpose of advancing the ‘ eptes 
One: record past the style. It is true that one of the | ’ 
incidental effects, if the parts operate with preel- 
sion, is to advance the style over the record groove 


: ie without any drag. It is also true, however, that 
a the inventors introduced for the first time into the 
art of recording and reproducing sound, a feature, 
viz., 2 loosely mounted reprodueer, which wonld 
permit the reproducing style to follow the record 
when the nut and serew failed to fnnetion per- a 
tectly by reason of any derangement of the ma- 
chine or otherwise, and they pointed out the fact 
that by reason of this construction the reproducer 494 
a at such times would be free to follow the record. 
The feature of prominent importunce. however, in 
the construction of the nut and srrew feeding de- 
vice, is that it is designed to feed the undulations 
of the record groove past the point of the style in 
the ideal posirion for correct reproduction. 
XQ190. In your answer to XQ160 you said: 
4 “With a record cut in wax or wax-like com- 
ON position, it is desirable to have the reproducer 
Pg track smoothly and evenly in the groove with- 
a2 ont any drag upon one side of the record 
> ii groove in excess of that upon the other, , it 
io follows from this that the preferable position 
| ae of the reproducer is such as shown in Pigs.-1  4g¢ 
eppiad | Me and 2 of the drawings in snit, that is such that : 
eS 4% ; the revolutions of the disk will carry the ree- 
ik. ord groove under the point of the st vle in very yay 
as nearly a right line.”’ 
Mesa et You then continue to point out that this result he 
3 cae is secured by the feed serew and nut and connected | 
a, ‘gearing. Am I then mistaken in reading your an- 
Pct a swer to mean that the feed serow, nut and con- 
bgenid nected gearing were designed for the purpose of 
ane : | preventing the drag of the style upon one side of 
| 8 ~ the eroove in excess of the other? 
We ee A. Fhe feed serew, nut and connected gearing 
% ues were (designed for the purpose of moving the ree- 
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ord groove under the reproducing style inthe best 
position for securing a correct reproduction of the 
sound. One of the incidental effeets of the opera- 
tion of said feed screw, nut and connected gearing 


when the same operates with aceuracy and preci- 


sion, is to move the record under the reproducing 
style without any drag upon one side of the groove 
in excess of the other, but as I have before repeat- 
edly stated, to suy that the feed screw, nut and 
connected gearing were designed for this purpose 
is to state one of the incidental effects as if it were 
the prime or moving cause or object for the whole 
construction. If you have read my answer to 


XQ160 to mean that the prevention of the drag - 


was the main object of the construction rather 
than a merely incidental effeet, then vou are mis- 
taken in your reading of the answer. 

XQ191. Good. Tf the main object of the screw, 
nut and connected veuriitg is to move the tablet 
under the reproducing style in a right line past the 
stylus, the inventors could not have contemplated 
of moving the style across the tablet. Could 
they? 

A. Certainly they could. They pointed out, as 
IT have stated over and over again, that-one of the 
functions of the loosely mounted reproducer was 
to enable it to follow the record when through 
any disarrangement of the machine the reprodue- 
ing style would be thrown out of touch with the 
recoml groove at precisely the proper point for 
proper reproduction. In my opinion the univer- 


sally mounted reproducer would enable it to follow 
the record with the reproducing style in such rela- >. 


tion with the record groove as to enable it to re- 


produce the recorded sounds even if the co-acting. ~ 


nut and screw failed to advance the tablet past. 


the style. The inyentors themselves clearly point 


this out when they say that 


“The movement parallel with the face of . 
the tablet would, however, by itself allow the - - 
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style po follow and adjust itself to the record 
fon Uselnl extent.” ; 


Xe)192. Now, right here, please refer to the par- 
tienlar portion of the patent from which you have 
just quoted, anc state by whut eonstruetion the 
“movement parallel to the face of the tablet™ is 
Hidde possible! 

A. After speaking of the liability of disarrange- 
tuenit whieh may ocenr in some parts of the machine 
the patent states, lines 74, page 4. ef sey, that 


--[iffienlties on these accounts are avoided 
by the loos+ or Hexible mounting of the re- 
produeer, the style antomatieally adjusting 
itself to the proper place on the reeord. It 
Will be seen that the reproducer is mouited on 
4 universal joint. so that it can move in Gry 
direction. The movement parallel to the face 
of the tablet would, however, yy ipself allow 
the style to follow and adjust itself fo the ree- 
ovd teow usefnl extent.” 


(Metallics nine). . 


Movement due to a universal joint wonld enable 
the reprodneer to move as stated in the quotation 
just made. in any direction, but the speciliention 
points our that if it only had movement paitlel 
with the face of the tablet that sneli tiovenent 
would by itself allow the style to follow the rec. 
ord. 

I therefore regard the loosely monnted or ani- 
versally joint reproducer as the coustrietion by 
whieh the movemenr parallel to the tice of the 
tablet is made possible. 

XQ193. Andis this true; that is to <1y. is 1 
true that if thesreprodueer had only freedom of 
moving to any degree parallel to the tree of the 
record, it cowl adjust itself automartientiy toa 
record? 

4\. [ think it is. though IT shod net regiurd a 
reproducer which was vigid so far as vertical move- 
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502 ment was concerned and ree only To move parallel 
with the faee of the tablet. as being an ideal con- 
struction. The preferable form would certainly 
be the loosely momnted reproducer whereby it is 
enabled to Hoat as ir were upon the surface of 
the record responding as a whole to the grosser 
inregularities of the tablet and always main- 
tuining the reproducing style in position to be aec- 
curately operated. upoa by undulations of the ree- 

$ ord groove. 

Adjourned to Tuesday, September 12th, 1899, at 

10:30. 


502 





. Thesdlay. Seprember J2th, 1899. 
; LOs8Q) a. ™m. 


vs Met pursuant to adjournment. 

“4 Present: Parties os before. 
Mr. Lyons continues cross-examination of Mr. a 

Cumeron: ' a 


NQ194. Suppose you had a reproducer that is ( a 

rigid and unyielding as fir as vertical movement ges 
wy ; is concerned, but is free to move laterally, no muat- q - 

ter to what extent: and suppose that there were ; ee 
DOL such irreeularities in the machine as a whole as to a | 
cause the tablet to wabble while it is being ro- a aes 
tated. How woull the movement parallel with a aa 
the fuee of the tablet allow the style to adjust 5 Noe 
itself to rhe record to uny extent! { | a 
A. Any wabblingof the record tabler would tend 

to disturh the precision with which the record .- 
eroove world advance under the reproducing Fr 

style. Notonly would this (isturbance ceeur with 

relation to the vertiea! adjustment of the stvle to P| ae 
the record, but also with relation te the lareral So 
adjustment therea!. nud any capability of lateral 
movement whieh the stvle might possess would 
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i j enable the litter to adjust l@sel! ro the groove not- SOD 


withsrumding the iveeculag piovemenrs of thesame 
vi ritlined ly" the disarrancement os tlhe mniehine. If 
however the cwabbling™ of the iabler, assuming 
the snie@ to be in the formers a disk. were seh as 
ro introdnee anv very erent disturbance parallel 
with the sarfaee of the disk. a veyroducer whieh 
Was rightly mounted so as to be prohibited fron 
having a aovement normal to the pluie of te disk 
would indonbtedly fail to properly reprodiace the 
recorded sound, would mar the recormt toa eonsid- 
evibte extent amd in the cuse of NAN Very material 
(isturbanee of the plane of the mblet might even 
stop the machine. The ability of the Bell and 596 
Tainter tloating or gravity reproducer to automa tic- 
ally adjust itself at all times into proper operative ; 
relation with the record groove norwitlistunding 
any irresnlarities of the tablet duce to swabbling” 
. + or other matters causing the same to depart from ty 
E 4 trie surface is one of its most meritorious fea- 
may tures. And this ability to adjust itself to all 
\ classes of irvecuhirities withour disturbing the ope- 
ek tative relation of the reeord groove wud reprodacing 
AY style is due to the taet thar the reprodieer ts 
loosely mounted so thatiris free to mere not only 
laterally. but also in oa direction wermal ta the 
surface of rhe tablet. which i mike it is wif your | 3 F 
question meaus by “vertical mevenent. | 3 
XQU9S,. Sigppose under the econditious stated in 
the preceding question, the wabbling of the tablet 
amounted tosay one one-hundredih of an ineh ina 
direction normal to the plane of the tabiet st the ) 
point where the siyle onght po engnee the recesd 
eroove. Wold this nor be sidietoyu to iiterty 
| destroy the reprodnerions 
A. Twonld not nndertake io state just whit the 
| effeet of a wabbling te the extenr tidicapedd by your » 
j qutestion world have, 
| : XQ1O6. The patent states thot an one-hundredth 
| ot alll heh is ‘| proper leqith Levt ili i" rand ie 
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Now, with such a record groove, if in the aet of 
wibbling the tablet moves to the extent of one one- 
hundredth of an inch away from the stylits, which 
is Supposed fo be Glamped against movement 
rowards the tabler. [suppose you will admit that 
under such condipions it is mathematically im- 
possible that the. shonld be at that moment any 
reproduetion whatever? 

A. Sueh a disturbance of the record tablet 
under the conditions contemplated im your ques- 
tion would doubtless materially injure or inter- 
fere with the correct reproduction of the record. 
Whether it would absolutely prohibit reproduc- 
tion or not it would be impossible to state. The 
diaphragm of the reprodteer might be of such a 


character and might be so strained when iG Was: 


originally adjusted intro relution with rhe record 
as to respon rou disarrangment of the one one- 
hundredth part of an ineh withont absolutely 
interrupting the reproduction. L would not, 
however, undertake to state what world or would 
not be the effeet of the disturbance you mention 
and only suggest the above as md “ting elements 
whieh would enter dato the problem and prohibit 
2 positive statement as to the resalt. 

XQ197. Your idea then is that the relaxing of 
the strained diaphragm miglit be sufficient to give 
to the style that morement which mnder the con- 
struction with the universal joint would be given 
to the style by gravity or spring pressure. Could 
yon convey sucidea of the extent of movement 
which » diaphragm would thus give to the style?! 
Gould you say that tiis movement might be as 
erent as one one-lundvedth of an inch? 

\. To the fist place ir is not my idea that with 
the reproducer rigidly mounted against moveinent 
normal to the plane ot the record tablet that the 
relaxing of the strained diaphragm would necessiar- 
ily be suflicient to give to the style that movement 
which wider the construction with the universal 
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joinf would be wiven to the style by gravity or 
vying pressitte. Tt is ona of the quien ativan 
iages of the wniversally mounted re e lieer that 
the pressure with which the styl+ bears upon the 
recom may be nieely adjusted se Hise the style 
viel the record undulations may at ali times be in 
ideatrelation.  Witha rigidly mowatel reprodieer 
this nicety of adjustinent world be inipessible as 
the dinphearn mast be strained to sneha point 
we to enable ir when re-aeting to held the repro- 


dieer in eontaet with the record even when subject — 


slight variations dne to wabbling im disar- 
PmeemMene. 

Tr would result from this that rhe rigidly 
mounted reproducer would necessarily bear with 
in mVerage pressure Wypon the record much exeeed- 
ine that in the case of the universally ineluitecl re- 
producer, and this excess of pressure would have a 
ikuanaging effeet wpon the reeord. th fact sitecess- 
fal reproductions from a commercis! standpoint 
eouldd not be obtained by the nse of a rigidly 
mounted reprodueer. In case of the rigidly 
mounted reproducer To would not undertake to 
stute to what extent the movenient dur to the re- 
laxing of the strained diaphragm iaivht be. 

XQ198. Now, Mr. Cameron let us be clear about 
this point. The patent stites, and von lave your- 
self quoted this part of its Taugtnen. that the 
movement parallel to the face of the tublet would 
by itself allow the sryle to follow and adfiust itself 


to the record toa useful extent. This assnmes, as 


T understind it. that even if the repre tieer were 
elampod against movement toward or trom the 
record tablet. the stvle would still aljust itself to 
the reeord to a nseful extent By a usetil extent 
Tunderstand siuchan extent sss atall be of 
ny se. 

Now yon have ndimitted thatif the tublet ja 
web) ling moves nway from the style to the evtent 
of one one-hundeedth of an ineh, there eonld be 
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no reproduction at alj ot that moment unless the 
elasticity of the strained diaphragm supplied the 
movement toward und from the tablet which would 
otherwise be supplied by the universal joint Does 
it not appear from all this that a movement of the 
style by the strained diaphragm to the extent of 
one one-hundredth of an iueh would really allow 
the style to adjust itself to the record ‘‘to a useful 
extent?’’ 

A. Without encorsine the correetness of the 
statement coutained in your question as to what L 
have or have not admitted I have no hesitation in 
saying that any movement of the style which will 
maintain it in contact with the undulations of the 
record would be a useful one, but the patent states 
that the movement parallel with the faee of the 
tablet would not only allow the style to ‘sadjust”? aa | 
itself to the record, but would also allow the style “4 
to **follow’’ the record to a useful extent, and this 
latter statement, viz., that the stvle is allowed to 
‘follow’ the record certainly does not refer to any 
movement of the style to and from the record. 

Whether under the action of the gravity reproducer a 
vr under the action of a strained diaphragm of a a : 
rigidly mounted reproducer. ‘ 

XQ199. But with a wabbling record aud a repro- 
ducer rigid against movement toward the record, 
when the tablet moves away from contact with . ee 
the style; yon will admit, I suppose, that there 3 
could be no movement parallel to the record either, 
seeing that sich parallel movement must be viven 
to the style by the walls of the record groove? 

A. The passage of the patent quoted, thar is, 
that passage which stares that the movement» 
parallel with the dice of the tablet would py 
itself allow tle stvleto follow the record toa a 
usefnl extent does not state that such following of 
the record would oveur with a wabbling or any 
other particuiar «disturbance of the record. In 
ease the record tablet were a practically true sur- 
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free mudd thc the same anoved «tii regnlarity in 
its revelving movement but was tnrerrupfert in its 
right line or longitudingl movemens past the style, 
areprodness whieh was monulsl So as to lave 
‘vee laren) muvemeat parallel to the face of the 
tablet would be enabled to follow ie record not- 
-drhsianling the interruption to the right line 
movement of the tablet, and this would occur even 
though the «-prodneer were helii:tcotnst movement 
ioward pnd from the surface of the iablet. A 
reproducer wlich is thns capable of following and 
remaining in operative relation wirh the record 
would certainly be one that would foliow the record 
“ton useful extent.’? That there videlt be condi- 
tions devised by the ingennity of one seeking to 
prevent the working of the apparatus Is nn- 
doubtedly trne. And that there mieht be con- 
ditions wherein a reproducer which was free to 
move laterally only would not beable io follow the 
record to a nsefal extent is likewise trae, bat this 
would not in my opinion negative the iinth of the 
asaertinn contained in the patent that the movement 
of the reproducer parallel to the free of the tablet 
would enable it to follow the record to a useful 
extent. Ina ease where the movemenr of the re- 
prodneer parallel with the face of the tablet was 
dne to the action of the reeord groove upon the 
style. itis undoubtedly true thut coe veproducer 
eould not be given its lateral movemeit if the style 
were ont of operative relation with the sroove. 

XQ200. The conditions of the appariees of the 
patent here under consideration are such that any 
lateral movement thar the style taay hove after It 
has engaged the record must be given te it by the 
record eroove, Ts this true! 

A. Ythink that is correct. 

XQ201. Now in vout answer to NQTO0 vou have 
assumed thatthe vecord tabler basa trie plane 
surface and thatit moves iv its votation in such 
trae plane; and that the style has been djusted 
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in proper relation to the record for the reprodae- 
tion. Under sneh circumstances the stvle is not 
exiled upon to ‘adjust itself to the record toa 


useful excenr’’ since if has once forever been ad- . 


justed to the recov and you have introduced con- 
ditions that will preventa disturbanee of that 
adjustment. You have stated that under these 
conditioas the movement parallel with the fuee of 
the tablet will by itself allow the style to follow 
the record to 2 useful extent. Isitthen your idea 
that the freedom of the style to adjust itself to 
the record toa usefnl extent predicated in the 
patent upon the movement parallel with the face of 
the tablet, menns that the style will not be re- 
qnired, will not be called upon, will have no 
occasion to adjust itself to the record? 

A. Connsel will pardon meif TC disagree with 
the statement contained in his question to the 
effect that | have in the conditions assumed by 
unswer to NQI99 “introduced conditions that will 
prevent a disturbance’ of the adjustment of the 
reproducing style when the same has once been 
secured Such disturbance would not only not be 
prevented by the conditions which I supposed, but 
would be continually ovenrring,- TE a reeord 
eroove was formed in an absolute mathematical 
spiral upon the tablet and the reproducing style 
clamped in position to enter the groove at any 
point and the record was then advanced in exact 
accordance with the pitch of the spiral past the 
point of the style, il is true that the style might 
reinuin iq operative relation with the groove from 
the becinning to the end thereof. But in actual 
practice these conditions do uot hold good. In the 
formation of the record the cutting style does not 
cuta perfect aud absolutely mathematical spiral. 
There constantly oceurs slight disturbances due to 
jars, disarrangements of the machine or imper- 
fections In the coustruction thereof, and these clis- 
furbuuces result in a record groove which is not at 





¢’ 


a 


Shelton T. Cameron. 2a 


all times a perfect spinad. Tp follows from this rat 
while the stvle ofa reproducer tight be te Fuusticd | 
iu position in the record groove at the begin sing 
chereof, it wonld not. niless it had freedom of 
lateral moveinent, be enabled to conform to the 
terecnlarities due to such disturbanees as T have 
mentionel. If, however, the style possesse:l Eree- 
Jom of lateral movement, this would by itself 
enable the style to adjust itself to thes+ irregulari- 
ties in the spiraland such automatic adjustment 
woud certainly baa very usefal one. 

[tis not therefore my idea that the freedom of 
adjustment of the style referred t6 in the passage 
of the patent nudercousideration means 
that the style will have no occasion to adjust itself 
tu the reeord. On the contrary the passage to my 
mind deinonstrates that Messrs. Bell & ‘Tainter 
wppreciated the faet that In order to siecessfally 
reprodnee a sonud vecord the style must not ouly 
be brought info proper operative relation with the 
record groove inthe first place, bat that ib must 
be enabled to automatically adjast itself to the 
many and various  irregilarities which are 
unavoidably present in the record and that further- 
more itimust vet ouly possess the power of auro- 
matic adjustment, but jt must also be enabled to 
“follow”? the record at all times. . 

XQ20z. You lave always made a distinetion be- 
tween the performance of the style in following the 
record and its performance in adjusting itself to 
the record; and von snid that the following of the 
record by the style is accomplished by tts lateral 
movement. Adopting then your classifieation aud 
assuming, as you have assutued, that the record 
tablet bea perfeer plane and that it tioves ini 
perfect plane; ‘and at the same time assuming that 
the record groove is not a True mathematical 
epiral bar deviates  therefrou rather boldty, 
under sueh conditions with the represtucer chun ped 
against moveimeur toward and from othe record 
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ablet, it would seem to me that if the sty @ were 
once adjusted in proper relarion to the record it 
would never be eull-d nponto have any other 
movemenr than one parallel to the record in order 
to follow the record, no matter how boldly the 
croove deviated froma trie mathematien! spiral. 
Of course I here except the vibratory imovemenuts 
of the style due to the undulations in the bottom 
of the record groove. Please state whether I hare 
stated the conditions correetly ? 

A. Under the conditions assumed by vonr ques- 
tion Ido not now recall auy movement that the 
style would be called npon to make in order lo 
follow the record other than a movement parallel 
with the face of the riblet. 

XQ203. The eonditioas whieh Thave assuined to 
the preceding question ave exactly the same which 
you have ussumed in youranswer TO XQ199 and 
in other answers. Uneder these conditions when 
the style moves parallel with the face of the tablet 
and thereby fullows the rveeord, do you mean that 
following the record is the same thing as adjusting 
itself ‘to the veeord. Tu other words, have you 
civen up your classifieation by which you dis- 
tingnished between following the record and ad- 
justing itself to the record? 

A. Teertainly have had no idea of intimating in 
anv of my answers that L regarded the following 
of the record by the style and the adjustment of 
the style to the record as being identical, for [ 
regard them as two entirely <istinet matters. lo 
the couditions which we have assumed in connec- 
tion with several of the previous questions there 
has been ore very radical difference. In some of 
the questions it has bec expressly assumed that 
by reason of some disurrangement of the machine 
the record tablet while srill revolving failed to 
advance ina vieht line pest che ‘point of the style, 
whereas in comiertioun with some of the other ques- 
tions no such condition las been assnmed. Now 
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in case tlie recom tablet continues its revelnution 
but fails to advance past the point of the style in 
a vieht line the stvle conldi not possibly follow the 
record groove if it were held rigidly against lateral 
niovement parallel with the face of the tablet. TY, 
however, ii possessed’ such freedom of movement 
it would, as slated in the putent, be free to follow 
rie-revorl. Ff. however, the record fabiet nob 
auly vevelved but was advanced pest the point of 
the style in aright line as if is intended to do 
uuder normal conditious, the style world not be 
called npon to follow the record in the sense which 
we have just iodieated, but would remain in the 
eroove by reuson of the right line advancement of 
the tablet. There would remain, nevertheless, the 
departares from the perfeet spiral in the formation 
of the record ceroove which, wnless means were 
provided for avoiding it, wonld throw the record 
sfvlé out of adjustment wtih tite record vroove. 
Tie freedom of lateral movement, however, euables 
the style to adjustitself to these slight irregn- 
larities and jimpertections of the record antomatic- 
ally, so that the style remains in operative relation 
with the undulations. It will therefore be ap- 
parent that the ability to ‘follow’ the record 
under certain conditionsand the ability to “adiust™ 
itself to thetreecrd under certain conditions are 
distinet functions of the reprodticer both of which 
are however die to its freedom of laters] movement. 
XQ204. T understand now your position to be 
this, when the record fails to advance past the 
point of the style ina right line and the style 
nioves laterally to tke up for this diserepaney so 
ns to still remain in the groove. von eall this 
“following? the record: while when it Lappens 
that the record groove is nota trie spiral and the 
style by virtne of its lateral movement makes mp 
for this discrepancy soasto still) remain in the 
eryoye, you eall this Sadjusting’’ itself to the 
record, Have T eorrectly stated your position? 
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* oe A. The conditions von mention would be correct 
ilustrations of followine the record and adjnst- 
ment to the reeord. ss T maderstand it. 

X¥Q205. You have not yer stated whether in the 
preceding question I have, correctly stated your 
position? Please do so. 

A. Ithink this statement is substantially correct. 

XQ208. Will you now please point out in the 
patent No. 841.214 where it appears that a lateral 
movement of the style called for by the fniluve of 
the tublet to move in 2 straight Jine means 
“following” the resord: while a lateral movement 
of the style called for by reason of the deviation 
of the groove froma true spiral is called or means i 





‘adjustment’ of the style to the record? 
A. There is no sueh siatement inthe patent or 
| any specific ilustrarion of what is meaut by the 
— word ‘follow’? Gir “tudjust’’ as employed in the 
‘ specitication, and T hays not stated that there is. 
Ihave merely given illustrations of certain con- 
ditions nuder which the style might be ealled upon 
to follow the record and other conditions nnder 
whieh i¢ wonld be calle l upon to automatically ’ 
adjust itself te the record, both being due to the yf 
freedom of laterul movement of the style, with- 
out meaning to imply that the specifie lustrations 
Rie eiven were specifically aud directly mentioned in 
34 the patent. en Le 
NQ)207. But since this is your understandiog of Praca 
the meaning of the patent you will certainly be 2 = | 
able to point out in the same, some place, some bate) 
sentence or statemeut that will convey the idea in 
some manner thet ltreral movemeut of the style | er ae 
; ealled fou by the failure of the tablet toadvanee in ‘: a 
ae nvi¢ht line means ‘tfoilowing’® the recoud; and ms | 
; the luteral movement of the style called for by : hei 
a deviations of the groove from a true spiral means = 
“adjusting”? the style to the record? ts . | | 
A. The patent states, lines 68 ef seg., page 4, Bossa | 7 
= gh that there always exists a liability for disarrange- 
} Be? + \ 
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ment in some partol the machine or the recorder, 
or the support therefor, or the tablet, or its sup- 
port, and further states thatit would be diffien|t to 
insure that the reproducing style shonld touch the 
recoril at preeisely the proper point if the repro- 
dneer were held rigidly. It farther proceeds to 
stute that the patentees overcome this diffienlty 
by means ofa loosely mounted reproducer, It 
points ont that this loose mounting of the repro- 
dneer is secuved by the employment of a universal 
joint, whereby it is free to move in any direction, 
wl adds that the movement parallel with the face 
of the tablet would, however, by itself allow the 
style to follow and adjust itself to the record to a 
useful extent. When the patent says that it 
would be difficult to insure that the reproducing 
style should tonch the record at precisely the 
proper point it uses a general expression to etine 
what might be sinmimed up in one word, viz., *tadd- 
justinent.”’ Adjustment may beamlis in the tirst 
place secured by hand, that is, the point of the 
reproducing style is placed where it will toueh the 
record at the proper point. Ln response to 
counsel’s question 1 cited examples wherein under 
conditions uamed the style might be called upou 
to adjust itsell to the reeord, viz., maintain itself 
in such position that the point of the style would 
touch the record ut all times at precisely the 


proper point. Furthermore, [ also gave illustra- 


tions Wherein under the couditions named the 
style would be called upon to follow the record 
groove. I think that eveyything that 1 have said 
in connection with the adjustment of the style to 
the record or of the style following the record is 
fully justified by that portion of the specification 
contained between lines 68 to 84, page +4 of the 
patent when interpreted with an ordinary Kuowl- 
edyve of the English language and the art to which 
ihe putent relates. As | understand, the correct 


_ reading and interpretation of patents demands that 
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we should seek to nseertain whatis meant by the 
patentas a whole, bringing to hear thereon a 
knowledge of the art to which itrelates. Reading 
this patent with this nnderstanding, I have no 
hesitation in stating that when the patent states 
that the movement of the reproducer parallel with 
the face of the tablet would by itself allow the 
style to follow and adjust itself to the record toa 
usefnl extent, that it meant t» indicate broadly 
that the invention was not to be limite: toa re- 
producer which had universal movement, but that 
it contemplated freedom of movement in a lateral 
direction only as falling within the scope of the 
invention and that it pointed out that snch Jateral 
movement would be useful in that it would allow 
the automatic adjustment of the style to the record 


and would also permit it to follow the record. I 


have pointed ont in the course of my deposition 
that both of these funetions exist, and that they 
are nseful. 

XQ208. From your last answer which I hold not 
to be fairly responsive to the question, it appeurs 
that itis yonr opinion that a reproducer that does 
not bear either by gravity or by spring pressure 
upon the record and has uo freedom of movement 
toward or from the record, but has freedom of 
movement parallel with the face of the record, 
would come within the seope of this’ patent No. 
341,214? . 

A. It certainly would. The patent clearly 
points ont in lines 81 to 84, page 4 of the deserip- 
tion, that a construction wherein the reproducer 
has freedom of lateral movement only is recognized 
as wholly within the scope of the invention; and 
Claim 20 calls fora reproducer loosely mounted 


on a suitable support so that the reproducing style 


is capable of a lateral movement and may in con- 
sequence thereof adjust itself automatically op the 
record, thereby not only indicating that such 
a construction is within the scope of the inven- 


Mere 
Diss catneratort 


si 


4 os 


oe FF ea = 
» - i 


+ 





= kee 


i. 





= 


Shelton LT. Cameron. ! 131 


tion, but explicitly claiming the same. It is true 
that Claim 20 is not limited to a construction 
having lateral movement. only, but it clearly 
includes such a construction. for a reproducer 
mounted soas to have freedom of movement 
parallel to the face of the tablet only would 
nndoubtedly be included in the phrase, a repro- 
ducer loosely mounted on a suitable support. 

XQ209. It follows from this your interpretation 
of Claim 20 of the patent, does it not, that if it 
eould be shown thata sound reproducing apparats 
in which the reprodneer is so Jousviy mounted on 
a suitable support that the reproducing style is 
eapuble of lateral movement, and may in conse- 
quence thereof adjust itself antomatically on the 
record, existed or was described and illustrated 
before the date of the invention of this subject- 
mutter by Messrs. Bell and Tainter, Claim 20 of 
the patent woud be invalid? 

A. That is a question of law rather than of fact, 
but I believe it isa principle of patent law that 
whatever infringes if later, anticipates if earlier, 

XQ210. And with such construction of apparatus, 
if the tablet should not happen to bea mathe- 
matical plane, and should not moye strictly in 
such plane, but should deviate from that plane to 
the extent of sav one one-hundredth of an inch, 
reproduction could not be obtained? 

A. Thave not so stated and would not so state. 

XQ211. No, you have not so stated. Yon said 
that you would not undertake to state just what 
the elfect of such wabbling would be. But will 
you now please state how under these conditions 
there conld possibly be reproduction when the 
tablet is moving away from the style and the style 
is unable to follow it up? 

A. If the relative action of the undulations con- 
stituting the sound record and the style were such 
that the style could not remain in operative rela- 
tion with the undulations, correct reproduction 
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Ott eonld not be obtained, because the vibrations of 
the reproducing diaphragm woud not be controlled 
by and bein accordance with the undulations of 
the record. 

XQ212. Now an apparatus.construacted as enlled 
tor by Claim 20, if it had nothing else except what 
is called for by that claim, that is to say, if the 
reproducer were capable only of a lateral move- 
ment, hasexactly the conditions under which when 
the tablet wabbles: to the extent of one one- 
hundredth of aninch the style is from time to 
time, entirely ont of operative relation with the 
record. Is this true or is it not true? 

A. In the first place Claim 20 1s not limited io 
any sach construction as is indicated in your ques- 
tion, viz., to a construction capable of lateral move- 
meant only, thought it is broad enough in its terms © 
to inelude such coustruction. Whether or not a 
style which is capable of lateral movement only 
would or would not be thrown out of operative 
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.: relation with the record in case the tablet wabbles 4 
to the extent of one one-hnudredth of an inch, I et | 
um unable ro state. Tt might ander some condi- — - me: | 
tions, and if might not under others. | « a, 
XQ213. Please observe that the patent makes oe 
the depéh of the record groove one one-hundredth & 
” of an inch; also please observe that in the com- a Bie: 4 
M46 mercial machine ilie record groove is much shallower ? Tos Me 
than that. Now with suchagroove and with such P ioe & 
wabbling as [ huve stated in the preceding ck a nat Fe te 
- question, is it not mathematically certain thatthe > a. 
i style will be out of engagement with the record ; 
groove? . 
; A. The patent states that “a penetration of ona’ 
one-hundredth of aninch has been found very att 
ey effective,’’? but I find nothing in the specilication ae 
Ht ' limiting the depth of the record groove to one one- ce |, ae 
7 hundredth of an inch, and the same may be more .. See 
-a or less than this, experience demonstrating thata : re Ate 
shallow groove is preferable. “With a record ae ee 
fe 
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groove of one one huntretth of an inch in depth, 
however, Ido not think it is a mathematical 
certainty by any means that the style wil) be out 
of the record groove if the record tablet wabbles 
(y the extent of one one-hundredth of an inch. 


Adiourned to Wednesday, September J3th, 1599, | 


nt 10:80 a. m. 





Wednesday, September J8th, 1599, 
10:80 a. Ml. 


Met pursuant to adjournment. 

Present: Parties as before. 

Mr. Lyons continnes cross-exiunination of Mr. 
Cameron, 


XQ214. You say in your gnswer to XQ213 that 
with a record groove of one one-hindredth of an 
ineh in depth it is by no means a mathematical 
certainty that the style will be out of the record 
eroove if the record tablet wabbles to the extent 
of one one-hundredth of an inch. Will you please 
state what wonld keep the style withiu the record 
groove under these couditsion? 

A. Certainly. The tablet might wabble towards 
the style insteat of away from if. Tn that case 
the penetration woudl be two one-handredths of an 
inch ruther than one one-hundredth. lPurther- 
more, the tablet might wabble slightly from 
and slightly towards the style, in which case 
the style would still remain within the record 
vroove at all times, sometimes being farther 
in the groove than at others. The only way 
in which « wabbling of the record tablet to 
the extent of one one hundredth of an inch would 
serye to withdraw the style entirely from a record 
groove which was one one-handredth of an inch 
deep and the style normally resting in the bottom 
thereof, would be when the tablet wabbled or with- 
drew to the extent of one one-hundredth of an inch 
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599. away from the point of the style I would also 
observe that ifin the form of record described in 


the patent No. 341,214 the recording instrument ' 
be placed in contact with the record tablet, the 
point of the style would be embedded in the surface “A 


of the tablet to a slight extenr and if the mechan- 
ism were operated in the absence of soand, a 
croove of even depth would be cat “by the revord- 
ing style in the surface of the tablet. _ Upon sounds 
being directed against the diaphragm of the re- 
corder, however, the groove would be formed of 
unequal or varying depth, being deeper at any 
portion than the normal penetration in the absence 
551 of sound, and in other parts being shallower than 
the normal penetration, thereby forming the un- 
~a dulations and depressions corresponding to sound 
waves.’ If the normal penetration was the one one- 
hundredth of an inch, the record groove would at 
some places be of greater depth aud some places of 
less depth than oue one-hundredth of an inch. As 
T remarked, however, in my answer to XQ213, the . 
sound groove as the same is now forme’ in the ae- an we 7 
tual practice of the art ind in machines constrncted — + my Pe 
in aecordance with the principles of the patent in. ‘@4 bore: 
suit, is much less than one one-hundredth of an : se? 
t inch in the average depth. Usher coo 
~ | XQ215. It is highly desirable that you make an Te ie) 4 eee Mae 
ie 552 otfort to understand my questions and I promise - bat ok | {peed 
" to make aneffort to make themas clearas possible. — Pvt tas 
| T was not at all speaking or asking anything about a 
the effect of wabbling while the record is being 





fea made; my question had only reference to repro- ’ 
ie duction; and still you started your answer by de- “ 


scribing the effect of wabbling while the record is 

being made. If I were to follow your lead this 

hd) examination would have to be extended to in in- 
te tolerable length. ! 
Now please assume any reasonable depth of ree- Os 


- 

ord groove, I don’t care which, and assume that’ 

in the act of reproducing or in the attempt of repro- We 
- 
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Pie. dueing, the reeord tablet wabbles to the extent of 553 ihivko ase 
ay the waxitaun: depth of record groove that you ee if 
By, tole t) have assumed, By wabbling I mean beth a move- | ee. Bos hae 
nt te mont toward and a movement from the point of F sie a 
ae: the style; an oscillatory movement. This I sup- ‘ey 
fo re = pose is the meaning of ‘“wabbling.’? Now under 
A Ohag such eonditions, if the reproducer is rigid, or is 
ode ay | clamped, with respect to movement toward and ; 
Tk eee from the tablet, is it not a fact that the style . | F 
Ay dae point will in suceessive moments be quite free of , fi Et 
Pe the record groove, then again slightly engage it mi) big 
ea ay ee and continue to engage it more and more, and = 
Sua) cd, eventnuly engage the bottom of the groove and | 
te Me a , then tend to dig into the bottom of the groove; 554 . ta) 
Fe. ies ne and thenagain gradually withdraw from the groove ; “8 
ete, @ until it is free of the same; and so forth in wa 
hi ah . rythmical repetition; and that in this manner re- h 
Bya — ye production would at certain moments cease al- 
ah together and at others be exceedingly imperfect? 
ates A. With a record groove having undulations ot i bd at 
et Fe and depressions in the bottom of the groove cor- haat ae 
ony ‘ responding to sound waves and a reprodncer > Sow 
te , > , clamped so that it conld not move toward or from yen a 
} he Pan He the record tablet and with its style resting in con- v Ba SN 28, ia" 
af foe tact with the bottom of the groove, if the record sales Sah ty 
| Tl pelea tablet moved away from the point of the style to cae aig s 3 
- ve a ee an extent exceeding the strain placed upon the | Care eres oe | 
STs diaphragm of the reproducer when the same was 555 gr CLV es Ce a 
an Pa. adjusted into operative position, the style would a fone a 
{ene eae no longer remain in contact with the reeord and i Aiptek 
Ae os for just so long a time as this condition prevailed ig oes ean 
ile Pee reprodu¢tion wonld cease. Whetheror nota move- ha MOR he 
+3 ment of the tablet away from the reproducer a dis- Ranta age 
el vee te | tance equal to the depth of the record groove . ee, < *. 
| PAY datas would be sufficient to overcome the strain placed Side YR 
ote wt | upon the diaphragm of the reproducer and thus a Bicceein es § 
yh : withdraw the style from ecuntact with the record, AP ee te owes | 
~ Beas would depend entirely upon the depth of the PRB BE ELT ag 
geet | : groove and the strain upon the diaphragm. — Hf, 7 | im WS ieee | 
ho t° it howerer. the record instead of being in the form : Bere 4 ters | 
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of undulations and depressions in the bottom of 
the groove were a laterally sinnous or zig-zag record 
groove of even depth, and the style were adjusted 
in the groove normally in contact with the bottom 
thereof, a— 


By the Magistrate: 


At the request of counsel for defendants. ‘The 
above eight lines on page 177 of the typewritten 
record is cancelled at the request of witness be- 
fore proceeding with his answer; the witness then 
continues: 


wabbling of the record toward the style would 
result in greatly increased friction of the style 
upon the bottom of the record groove which might 
even‘go to the extent of interrupting the morve- 
ments of the machine, or it might not. In ease it 
did not, the returi oscillation of the tablet would 
certainly not result in withdrawing the reprodue- 
iug style from the record groove. In case, how- 
ever, the first movement of the tablet in its oseilla- 
tiou was from rather than towards the style, an 
oscillation equal to the depth of the reeord grooye 
would of course withdraw the style to a point ex- 
actly even with the upper liue of the groove at the 
tablet surface. 


With a record formell in wax or wax-like tma- 


terial with the undulations in the bottom of the 
groove, if the oscillation of the tablet was first 
toward and then from the style the effeet would 
be to produce increased and probably injarious 
pressure of the style upon the record, but would 
on the return oscillation probably not withdraw 
the style from the record as the strain of the 
diaphragm would in all probability act to retain it 
in contact with the record. 

XQ216. You have I suppose manipulated a vari- 
ety of sound recording and reproducing machines. 
Could you not, with the knowledge that you have 
derived by such experience, give an approximate 
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; sit Cea idea of the @istance which the relax of the strained 959 — : st atta 
bi ge Jiaphragm would carry the point of the reproduc-— : oa! By 
eo oe ing style? : 
co. A, This wonld vary greatly with the size, nater- Ueki SHUT ish aa N 
cor ure < « 4 itl of the diaphragm, and the strain to which it | | : i 
at, wis subjected. With a large diaphragm, other ) 
nek things being eqnal, if would be greater than with : 
at x gril 3 asmall diaphragm. And with a inauchine using 
SMF * a light reproducer it would be much less than with 
Beh of mo a machine using a heavy reproducer, As there are 
tee? % a number of materials that are and have been em- 
Tent i ployed in forming a diaphragm and as the sizes 
PA sa vary considerably, as the strain placed upon the 
| ates diaphragms is different in different machines, and 589 
"Gtk Gar? i‘ z, us [ have never undertaken to observe the opera- 
LD ee tion of the varionts diaphragms under the various 
ay th “38 conditions mentioned, it would be impossible for 
rE ey i me to state what the relax from the strain would 
| weit i he. , 
a XQ217. You have here in this room, I suppose 
aed oe ace : un ordinary cominereial graphophone, and you 
Ly a . surely have here in chis room an ordinary com- 2 2 
Btn i am | mercial gramophone. Will you be so kind to find “e eal 
TN y<aiias, ‘: out from these muchines how much the point of | ai a! 
NY ink Pee es the reproducer style wonlil be moved by the relax Aly Hess, a 
al fc ay of the strained diaphragms in both machines? | Tics 
a of wid ie A. In the gramophone the diaphragm would not we oe 
Das be placed under any strain by the mere actofad- ” + 3 Meola eg 
eT justing the reprodneer into operative relation with Pacead er ame ras 
| rig hs | the record. T have, as is stated in your question, 2 ein A : 
| Pigs —_——— a small vraphophone at hand, but to determine : ct aed ae aS He 
| Bae 6 9 with any accuracy what movement of the style pkg Cie Me Sy ij 
‘et ma * point would result from placing the diaphragm Rac Ne ee 
fe Ra ie under the strain due to the adjustment for repro- ind See: 
Pas rea duction would require a nicety of experiment and | ve : 
Rh aS ae delicacy of measuring instruments which I have Pet Be ots, = 
to ri f iy é. not now at my disposal. eer ie 4 
Bee it oe XQ218. Could you not do this within the limits preteen GY 
Baa Sa ‘ts. of accuracy of fifty per cent., or seventy-five per | } IDRALE Pais; 
| hg a oe +f cent. or one hundred per cent, without meusiring ipa Py - Fast 
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| 562 instruments of an y purtionlar nicety. If yon ean 
: | do it within the limirs of accuraeyv of one hundred 
per cent. it wonld throw some light upon this 
subject? 

A. 1 certainly will not undertake experi- 
ments and measurements involving movements to 
be measured by the thonsandths of an inch with- 
out proper facilities for obtaining fairly aerurate 
results, and I must deeline to undertake merely 
enesswork experiments. [co not anticipate that 
such experiments would throw light of any value 
whatever upon the subject. 

XQ219. This is qnite satisfactory since us it 
appears from your answer the work would require 
i measuring instrnment reading to one one-thon- 
sandth of aninch in order to come within one 
hundred per cent. of the length of movement : 
which would be given to the style by the relax of a 
the strained diaphragm. | 

Now, keeping this in view, please answer .now 
that part of XQ215 which you have not yet 
answered; that is to say, state whether under the 
conditions which you were called upon to consider — Yi 
in that question reproduction wonld at certain ‘eC 
moments cease altogether and at others be exceed- | 
ingly imperfect? ' 

(| A. Ihave no change to make in the auswer 
| 564 which I gave to X(Qj215. Whether or nof the re- 
| productions would cense at certain moments and : 
be exceedingly imperfect at others would depend Ho 
entirely upon the character of record, the character oe 
of the diaphragm employed, the «adjustment Pe ) 
thereof with relation to the record, and the diree- 
tion which the tablet might take in its initial 
movement, that is, whether it moved toward or 
from the style. Under certuin combinations of 
‘these conditions it is quite probable that reproduc- 
~ F tions would momenturily cease and at other times 
be imperfect. On the other hand with different 
combinations of these conditions it is quite prob- 








a 


a P 
Airs. 4 
il ad 


b. 





agit be 


Baio Pee 


oer ae é 















































Shelton 'T. Cameron, 180) 


able that the reprodtietions world not be iInter- 
rupted nor very materially interfered with, 

XQ220) Can you make a statement as respects 
the number of sound vibrations that would be re- 
corded npon one tum of the spiral track on a 
tablet of the kind shown in Patent No, 341,214 in 
snit? 


A. Tt would be impossible for me to make any. 


sich statement, 

XQ221. Suppose the sound recorded has in it 
definite pitch which you may assuiae; also suppose 
the tablet to be ofa certain diaiieter which yon 
inay assrme;: conld you not then give an idea, ap- 
proximutely of the number of sound vibrations 
that would be recorded on one turn of the spiral? 

A. Teonld nat, nor could anyoue else. 

XQ222. Assnine further that the tablet is rotiuted 
with a speed upon whieh vou may fix, but prefer- 
ably sneh speed as is ordinarily given to machines 
of this character. Could you not then give an 
idea of the number of sound vibrations that would 
be recorded on one turn of the spiral? Of course 
it is understood that a dozen, more or less, of sound 
vibrations need not trouble you? 

A. The piteh of any sound is determined by 
the numberof sound vibrations perseeond. Given 
the number of vibrations per sevond, a spiral of a 
certain length, aud the time consumed by said 
spiral in moving under the point of the style, it 
is a simple matter of calewlation of conrse to deter- 
nine the number of vibrations recorded in a single 
spiral of the tablet. In the absence of any infor- 
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mation as to the specific diameter of the tablet. 


described in the patent [I conll not, however, 
undertake to state the number of vibrations that 


would be recorded in a single spiral thereof. 


XQ223. Treally ido not care fora computation 
of this sort; but what I wish you to state is Ina 
rough manner how many vibrations would be found 
recorded npon.a spiral of any reasonable practic- 
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able length with the tablet moving with commer- 


cial speed, and the sounds recorded to be of any 
pitch that is ordinarily used, say in speaking with 
“man’s voice? You certainly can make a state- 
ment that would come somewhere near the actual 
fact? 

A. Any man in speaking changes the pitch of 
his voice materially, and frequently a number of 
times in a single sentence. Every change of pitch 
would change the rate of vibration of the sonnd 
wave. Invrecording sounds all talking machines 
are rnn at various speeds within a certain limit, 
and the number of vibrations obtained in a single 
spiral of any given length would of conrse rary 
with the rate of speed with which the tablet is re- 


volved. Such being the facts, it would manifestly 


be imppssible for any one to make even an ap- 
proximate guess at the number of vibrations to be 
fonnd in a single spiral under the conditions 
named in your question. 


XQ224. Isee that you do not yet understand 


what I requested you todo. Bnt yon have here 
in this room probably a graphophone record and 
you surely have in this room one or more grama- 


phone records. Now plense take any one of these — 


records, inspect it, and estimare roughly the num- 
ber of sonnd vibrations recorded in any one turn 
of thespiral orof the helix. You need not attempt 
to count the vibrations, since it will be all suffi- 
cient if you state their number quite roughly? 

A. The only way in which ‘any approximately 
correct statement of the number of vibrations 
could be obtained, whether the same bea single 
turn of the spiral of the yzramophone record, or 4 
single turn of the helix in the graphophone rec- 
ord, would be to count the number of vibrations 
from one end of the turn tc the other, The pitch 
of the sound recorded in a single turn may vary 
greatly from one end to the other thereof. A 
count of the number of vibrations recorded in the 
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first one-tenth of the ‘length of the turn would give 
no indieation of what number of vilyations would 
be found on the other nine-tentlis. ‘The first one- 
fifth. of the tarn might have thereon a greater 
number of vibrations than would be found on the 
other four- oe und vice verse. 

XQ225. I snppose you would be willing to say 
that there are quite as many as ten vibrations re- 
corded on any one of thespirals of the » vvamophone 
record which you now hold in your hail? 

ake Certaim!s. 

XQ226. You would probably be willing to say 
that there ure quite as many as twenty vibrations 
recorded on anv one of the spirals of the same 
sramophone records? 

4. Yes. sir; there are donbtless more than one 
hnndred vibrations recordetl in any one of the 
curns of the spiral wherein the sound is recorded 
ar all. 

XQ227. This will suffice for the present pur- 
poses. Now please state how many times a record 
mblet 1s likely te wabble during one revolution? 

A. Teould not possibly do so. 


XQ228. You thought first that you conld not 


possibly estimate the number of vibrations re- 
corded upon a single turn of the spiral of a record 
tablet; but you finally sueceeded in snaking a rough 
but suffieientiy aeeurate statement in this respect. 
Will you therefore please make a similar effort 
with respect to the number of wabblings. Is it 
not x facet that the wabbling of such: « record tablet 
as is shown in the patent here under consideration 
would be due either to the fact that the shaft upon 
or with which the tablet turns has a loose bearing, 
or because the tablet is not mounted straight, 
thatis, perfectly at right angles npon the shaft; 
andisit nota fact that in consequence of these 
defects the tablet would wabble either onee or 
twice and not ineve for each revolution! 


d71L 


D972 














Se 


575 


199 shelton T. Cameron. 


A. Yonr question is incorrect wherein: it states 
that I have estimated the number of vibrations’ 
recorded upon a single tnrn of the spiral of | 
the recorded tablet. T have not done so further 
than to state that it probably exceeds a hundred 
in the particular tablet fo which my attention was 
ealled. This isno estimate of the number of vibra- 
tions fonnd in a single turn of the spiral, as there 
may be hnndreds or even thousands of vibrations 
thereon. Whetherit is one or the other I would 
not undertake to state. With regard to the irreg- 
ular movements of the tablet which yon refer to 
as ‘‘wabblings’’ these may be due to a large num- 
ber of causes among which are the defects in con- 
nection with the shaft which you have mentioned, 
Ifa shaft was in any way ont of proper position, 
each turn of the shaft wonld of course tend to 
produce two vibrations or irregularities in the 
movement of the tablet. Tf the irregularities, 
however, were due to other defects of tha 
machine, or to irregular warpings in the tablet 
itself, the number of wabblings or vibrations of the 
tablet for each turn thereof might vary greatly. 

XQ229. You are, however, willing I suppose. to 
say that the number of wabbles of the tablet 
would be much less than the number of vibrations 
recorded upon a single turn of the record groove? © 

A. Yes, sir; [ shonld say they wonld be. 

XQ230. This being the ease, does it not strile 
you that when youexplained ina preceeding answer 
that it will depend upon the fact whether, in wab- 
bling, the tablet moves first toward, or first from 
the point of the style, whether the latter will eome 
out of contact with the record, you made a mis- 
take? 

A. It does not. 

XQ231. Since, aceording to your present testi- 


mony, the reproducing style may vibrate hundreds © 


and thonsauds of times during the same time that 
the tablet wabbles two or more times, but surely 
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Ee, . never as many times as the style is called upon to N95 | 

ma ee vibrate; what difference ean it make whether the , 

Poe ee: wabbling begins with an approach to the stylns— 

AE ov with a recession from the same? : ir 
Boke ‘i A. Your qnestion wholly ignores the faet that o Ms 
wets Be many of the vibrations of the sound record are irene f 
es Ae bat throngh the fraction of the one-thousandth ok i 
iar Wee Dy part of an inch: whereas the irregnlarities in the 7 cue 
eh en movement of the tablet asa whole may be and 
ie RY We sometimes areas great as a quarter of sn ineh, and ‘a 
ei oe aM that therefore the movement of the style when 

beep tf responding to the irregularities constituting the 
| biel, Pe i sound record may be safely ignored when eon- 
| specs sidering the movement of the reproducer as a 596 
| a Aen = whole when responding to the imeculavities or | 
ey ee wabblings of the tablet. eae a fe 
Be a eel XQ232. Now slet us assume the fzures and 
| A baie fi? dimensions whieh yon have just stated. Let us 
ir Bt dey asstune a sound record represented bya groove uae ; 
Tae ie fm having an average depth of one one-hundredth of 
Ay ae ie an ineh, but tapering down to a depth of merely 
Bi iS g a fraction of one one thousandth of an inch, and 
PR ai Soe let us assume a wabbling of the tablet which may 
4 ie am ( amount to 2s mimueh as. one-quarter of an inch. er 
BO rap You say that this is not only possible lut «oes 
bate fae Oe oceur, Now under such conditions when the re- a “, 
ne shee ‘ producer is rigid against movement toward and bea ay | 
| NN : trom the tabler, but has all imaginable freedom of To. 
sh el ad movement parallel to the face of the tablet, do Vsaaibrga | 
Hy BI, Veet you hestitate to say that the style will alternately el 
a fey f f be entirely ont of contact with the tablet and again Ree 
| agate ase dig into it to the depth of nearly a quarter of un eect 
SP, ed inch; or else will break the machine, or will stop | euy iy 
| ts Pies ik it, and that reproduction under such conditions re <3 | ' 
on tt isan absolute impossibility? Pe Wey he j 
ee “re pe | A. With a record groove of the kind your ques- Set a) % 
ys ‘ >) yee tion suggests and a reproducer montited as stated j | oe 
oo Se OH dicen in your question, a tablet which oseillated towards Wea &: 
ave j and from the reproducer point to the extent of a See X 
| Picea yt : quarter of an inch would andoubtedly throw the ay) ee : ge 

tan Fi , te 4 
Te 2 ’ f 
hed SP ’ 

be brs Nah hs 
. 43 : 5 | 
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reproducing style out of operative relation with 
the record groove and suecessful reproduetion » 


wotlld be impossibie. 

XQ233. How then, would under such or similar 
conditions, the movement of the style parallel with 
the face of the tublet come about, and how wonld 
it, if it came about, allow the style to follow and 
adjust itself to the record to a nseful extent. 

A. Under the conditions assumed in my answer 
to the last qnestion, the style would not be able 
either to adjust itself to nor to follow the record 
eroove to any useful extent , that is even if origi- 
nally adjusted into position it would undoubtedly 
leave the groove before a complete turn of the 
record tablet was made. But because there are 
conditions nnder which a style which has freedom 
of lateral movement ouly would not adjust itself 
to and follow the record, it by no means follows 
that in the great majority of cases and under ordi- 
nary operative conditions that the style would not 
automatically adjust itself to the irregularities 
found in the reeord as well as follow the vecord. 
Under the very conditions, however, which were 
assumed in my answer to \1Q233, the great valne 
of the universally mourted reproducer becomes 
apparent. Itis enabled to automatically adjust 
itself to the record whether the same wabbles 
toward or from the reproducing style, and thereby 
at all times maintain the style in ideal operative 
relation with the undulations of the record groove. 

XQ234, In patent No. 341,214, on page 4, lines 
62 to 67, the following appears: 

**No special care is necessary to insure its 
adjustment, for if the reproducer K be allowed 
to rest against the record with the style upon 


the engraved line, the style will of itself oravi- 
tute to the bottum of the groove.”’ 


Will you please state whether this passage does 


or does not refer to the manner in which the style — . 
udjusts itself to the record? 
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A. With the reeord formed in the shape of ele- 983 
vations and depressions at the bottom of the 
. wroore, if is essential for sieeessfnl reproduction , 
ihat the rubbing style rest npon the elevations and 
depressions. With the old style of Filison repro- 
Jneer it was necessary to exercise the ntmost care 
inadjnsting the point of the style into proper 
operative relation with the record grove. This 
| was so difficult ofa feat that none buf an expert 
eould ,suecessfully accomplish it. The universally 
mounted reproducer, however, enabled the style 
to antomatieally gravitate to the bottom of the 
erouve thus automatically effeeting that particular 
form ofadjustment. Itis still necessary, however, 594 
to bring the reproducer point into a position where 
it may gravitate to the bottom of the szroove, and 
in the senfence which you have quuted this is ac- 
complished by allowing the reprodueer to rest 
avainst the record. That kind of adjustment 
which consists in placing the point of the repro- 
a ducing style against: the record surface with the 
i = proper pressure. is T think, properly described in 
ie the sentence which vou have quoted by the use of ! 
oe | the words “will of itself gravitate to the bottom "ah 
of the groove.” When the machine is in opera- 
tion, huwever, it is necessary in order to maintain 
the rubbing point in contact with the record at the 
bottom of the groove that it should not be allowed 585 5) 
to deviate from the groove itself. This it wonld Ran 
be inclined to do in response to slight departures Te yess 
from a perfect spiral in the record groove which CL a Soe ae 
T have heretofore mentioned, did it not possess the | ad tip aa 
power. of automatically adjusting itself to the Vepeett ee ie, 
eroove in response to these irregularities, That | ‘pag 
kind of adjustment described as gravitating to 
thé bottom of the groove is due to the freedom of 
movement of the style in a direction toward anid 
- from the face of the tablet, while the other kind 
of adjustment which enables it to remain in the 
eroove notwithstanding the irregularities con- 
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: 592 stituting a departure froma perfect spiral is due 
' tothe freedom of Jateral movement meutioned in 
lines 81 to 84, page 4. ‘ Cc 
Adjourned to Thursday, September 14th, 189), 

at 10:30 a, m. 


Washinuton, D. C., Sept. 14th, 189%, 
10:30 a.m. 
Met pursuant to adjournment. 
Present: Parties as before. 





Mr. Lyons continues cross-examination of Mr. 
593 Cameron. 


XQ235, Will yon please state the scope of 
claims 19 and 20 o0f Patent No. 341,214 in suit; 
and if there is any difference in the seopes of 
these claims please point it out? 
A. Claim 19 is fora reproducing style with any 
mounting for such stvle which leaves the style 
free to move laterally, while claim 20 is to a repro- 
dueer which technical expression includes not only he 
the style but the vibratory member, such as the ‘Css 
diaphragm, loosely mounted on a snitable support "a ee “’ 
so that the style is cupable ofa lateral movement, i a 
the result of both constructions being that the style . 
~ ; 594 is enabled to adjust itself automatically to a rec- CN Wee 
ord. Under the construction defined in claim 19 | | Ye aee 
I understand it that anv monnting for the repro- | ae 
dneing style which leaves the style free to move terre Seba Bee! 
laterally and thereby adjust itself automatically { 7" Nie cet, 
toa sound record would be ineluded whether the Ah : vale 
reproducer as a whole were loosely mounted or | ceamie a 
| not;.whereas under the construction defined by ae 
‘ ; | claim 20 the reproducer as a whole must be loosely 
mounted so that the reproducing style is eapable 
of a Jateral movement in consequence of which it 
may automatically adjust itself to the record. 
Claim 19 is broader in scope than claim 20, and is 
*\ 








indy 
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,; f we? : would, in my estimation, include the econstruc- 539 
a Me Me | tion defined by claim 20 as weil as other means of 
| % " vee i mounting the reproducing style which would leave 
Bee ths it free to move Jaterall y to sich in extent that 1t 
Beta wight adjust itself antomatieally to the: sound 
Bieeee record. — 
} "yy ipod XQ236. In other words according to your views 
grog 4 claim 19 wonld eover the case where the reproducer 
| ay. og ea usa whole is mounted rigidly, but where the re- 
| = oy producing style itself is so monnted in the repro- 
| Bay od dneer that it is free to move laterally. Do I cor- 
Bede rectly state your view? 
Ryn A. Not quite. The freedom of lateral movement 
| ys i, aft must be such as to enable the reproducing style 599 
Toh cee to adjust itself automatically to the record. With 
Nee that modification your question fairly states my 
| bea re view. f 
ite taal fog XQ237. Is snch construction of apparatus indi- 
Bree. cated in the patent? 
he, hgitoel A. A construction of apparatus broadly stated 
By bene which leaves the style free to move Jaterally and 
ts Ue i adjust itself automatically to a sound record is 
BE ee indicated in the patent. 
\‘ohie Tie XQ228. I mean the construction wherein the re- 
sats ns producer asa whole is rigidly mounted but the 
aN Weg . —— style is so mounted on the reprodicer as to be free 
si Nagle » to move laterally. If such a construction is 
| oe Stat pointed ont in the patent please indicate it. da1 
1 sy , A. In lines 84 to 86 on page 1, the patent states 
S Vids 4 vt that 
| Bie es mt ‘The invention consists, fourtlily, in loosely — 
Ny “. & mounting the reproducing style so that it can 
pe PO readily be guided by the record. Preferably 
Baya , | the reproduci ing style, or rather what may be 
4 Popadie called the head of the reproducing instrument, 
A a SE 7 is mounted on a universal joint, und the style 
Doe ht . is pressed against the record by the yielding 
re. bef dof e pressure of u spring or weight.”’ 
: ee 
rs Bee: It is here clearly stated that the invention con- 
ie yee: ae sists in loosely mounting the reproducing s/y/e and 
eae | 
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592 itis pointed ont that as a preferable construction 
the “head”? of the reproducing instrument is 
mounted ona universal joint asa means of secur- 
ing the loose mounting of the reproducing style in 
which this partion of the invention is said to eon- 
sist. 

It is therefore, T think, clearly though broadly 
indicated that it is only a preferable construction 
wherein the reproducer as a whole is loosely. 
mounted, the invention consisting in loosely mount- 
ing the reproducing stvle whether the same, is se- 
cured by loosely mounting the reproducer as a 
whole or not. 
69g 89- You do not then find inthe patent a 

| construction with a rigicly mounted reprocducer 
~ and the style loesely mounted therein so that it | 
may have a certain freedom or lateral movement. | pe irae 
Please refer to figs. 18, 19 and 20 and the deserip- : 
tion thereof in the patent and state whether you 
do not there tind a reproducer head mounted 
rigidly, but the style mounted upon a thin rubber : 
diaphragm which gives ov allows the style a cer- at ye ey | 
tain lateral play? meee Dh Mercy 
A. The repromducer K’ of Fig. 20 is stated in the © Cae | ith Sates 
: patent to be similar to that shown in Pigs. 9 and Rogie 
oo 10 with two exceptions; one is that the style 26 is cee Tua 
=F: so placed that the point is at the centre instead of oo ee 
504 projecting beyond the edge of the instrument, so is 
that its position on the recordis not so readily mead et abs af 
ie seen, but the patent says: 








:- | ‘swith the form of machine shown in these bis Se Pee ee ih: 
at ficures this is less important. Thesamemay -  , cota Ne 
be said of the loose mounting of the repro- .. a 
“ ducer although in point of fact the thin rnb- : BAR Nee ‘ 
i Senne Sa ber-diaphragm 3S gives a certain lateral play ae ‘ 
to the style.” 


The reproducing {point or style riveted or 
cemented to the thin rubber diaphragm, as is 
ra stated in the description of the reproducer kK’ in 
connection with Figs. 9 and 10, would not be a loose- “i 
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|v monnted style, but would on the contrary bea 
style fixed in position, The portion of the specifi- 
eation which Thave just qnoted above, however, 
states thar with the form of machine shown in 
Pies. 19 und 20, the absence of fire loose monuting 
of the repredacer is-less important and adds that 
in point of fact the thin rnbber diaphrayin 38 gives 
2s certain lateral play to the style. Thiut is to say, 
that even though the loose moniting of the style 
is wanting in the constriction shown in Figs. 19 
nnd 20, it nevertheless has a certain Interal play 
due to the flexibility of the diaphragm to which it 
isattached This portion of the patent which I 
have qnotrd certainly describes a style which has 
certain lateral play independent of any movement 
of the reproducer ag a whole, but whether or not 
sueh Interul play would be sufficient to allow it to 
adjust itself antomatically to the sound record or 
not Lam unable to state. With some sizes and 
characters of diaphragm it might, with others it 
might not. 

XQ240. About the loose mouniing it will be 
necessary to use language that is as little loose as 
possible. You said in your last answer that a style 
cemented or riveted toa thin rubber disphragm 
world not be a loosely mounted style, but would 
ou the eputrary be astyle fixed in position, I sup- 
pose yon thereby mean fixed in position on the 
diaphragm, but not fixed in position in the repro- 
ducer head, Am I correct? 

A. Tof course did not mean that thestyle would 
not have such movement relative to the reproducer 
head as would be due to the Hexibility of the dia- 
phragm. I simply meant that the style was not 


loose in that it was eapable of free movenient liter- 


uly or otherwise with rélation to the reproducer 
tuken as a whole, or with relation to the machine 
other than such movement as might be due to the 
flexibility of the diaphragm itself. 

X(Q241. Yon also ascribe in the same answer to 


‘ait 
et pet Oj nk a 


My! ; Tikes Ly 


590 


596 


597 


ee ar : t ben, nea. Wed 
AB Ton Ed) eed 








‘ 





€ 





598 


599 


600 


200 Shelton T. Cameron, 


XQ239, tothe patent astutement to the effect ‘‘that 
even though the loose mounting of the style is 
wanting in the construction shown in Figs. 19 and 
20, ete.;’? while so far as I can see the patent only 
says or implies that the loose mounting of the 
reproducer is wanting. Am I correct? 

A. Iu my answer to XQ239, I quoted the exact 
language of the patent and then gave my inter- 
pretation of that language. The language speaks 
foritself: Whether niyv interpretation thereof is 
correct or not IT will Jeave the Conrt to determine. 
I wish to add, however, that I did not state that 
that portion of my answer which you have quoted 
in your last question was anything more than an 
interpretation of the Innguage actoally used by 
the patent. 

XQ242. Will yon now please define in yonr own 
imanifer the scope of claim 21 of Patent No. 541.214 
in suit? 

A. This claim is so explicit that Ido not see 
how I could detine its scope any better than by 
quoting the claim itself, Any reproducer mounted 
on a universal joint, provided it is held yieldingly 
against the record. would be within the scope of 
this claim. 

XQ243. Now as respects nil these three claims, 
19, 20 and 21, (lo yon conceive these claims to cover 


a reproducing stvle and a reproducer respectively — 


without combination with a reeord, or do you read 
into these claims the record as a necessary element? 

A. Claims 19 and 20 do not in my opmion de- 
mand a sound record. Claim 19 is for two ele- 
ments, a style and a monnting of a certain charae- 
ter. Claim 20 is for a reproducer mounted ina 
certain way. The terms of claim 21 demand not 
only that the reproducer shall be mounted ona 
universal joint, but that it shall be held against 
the record by yielding pressure and it would be 
impossible to comply with this last condition in the 
absence of a record. However, I think that a con- 
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: ) 
struetion of claim 2) whieh would take it raud 
“the reprodueer monnted ona universal joint and 
capable of being held against the reeord by vield- 
ing pressure’ would be fairly justified by the 
terms of the chum as the same are found in the 
putent., Sneha construction would not of course 
include the record as an element. . 

NQ244. Mow, in your answer to XQ230 you in- 
sisted with respect to claim 1) that the freedom of 
lateral movement of the reproducing style must be 
such as to permit it to adjust itseif antomatically 
to the record Now, unless there is a record, some 
partienlar kind of reeord, nobody could tell ac- 
cording to your own views whether the lateral 
movement issuch as will permit the stvle to adjnst 
itself to the record. Would it not seem from this 
that the record must be read into claims 19, 20 and 
21 asa necessary elément in order to bring sense 
aud meaning into these claims? 

A. T think nor. 

XQ245. How would you then decide by looking 
uta combination with a reproducing style of a 
mounting therefor, which leaves that style free to 
move Jaterally; whether itis therely adapted to 
adjust itselfuutomatically to a sound vecord seeing 
that according to your answer to NQ236 the free- 
dom of jateral movement alone is uot sufficient to 
satisfy the requirements of claim 1, lit that the 
freedom of lateral movement must be a peculiar 
one, numely, such as will permit it to adjust itself 
antomatically to the reeord? 

A. If on inspecting the combination of a repro- 


dneer with a mounting therefor T found, for ex- . 


ample. that if was mounted on 2 universal joint so 
that it had unlimited movement in any direction, 
I would be able, as would any one familiar with 
the art, to state at once that the style would have 


sueh freedom of lateral movement us to enable it 


to adjust itself automatically to any sound record. 
If, iustend of a universally mounted reproducer, 
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the reprodneer wns on a mounting which gave it 
erent freedom of lateral movement, any one posted 
in the art would be able fo state at once that such 
creat freedom of lateral movement wonld enable it 
to adjust itself antomatically to a sound recerd. 
There might be constructions wherein the style was 
combined with a mounting which would enable it 
to move laterally, and the question or whether the 
style would be enabled to thereby adjust itself, 
antomatically would have to be determined by 
testing the same in connection with a record. 
The fact that there could be constructions of this 
kind, does not, however, in my opinion render if 
necessary to read a sound record as an element in 
the claims. 
undulating lines thereon, said lines may or may 
not in the undulations thereof correspond to sound 
waves. No one froma mere inspection can de- 
termine whether such undulatory line is or is not 
a sound record. By operating such records, how- 


ever, in combination with a reproducer, it can be. 


at once determined either that itis or isnot a 
sound record. But the fact that it is necessary 
to use a reproducer to determine whether the un- 
dulatory line is or is not a sound record would not 
make the reproducer an elementina claim such 
for example asclaim 7 of the patentin suit. Lile- 
wise. the fact that it may be necessary to employ 
i} sound record to determine whether or not a style 
has such freedom of lateral movement as to enable 
it to automatically adjust itself to a sound record 
does not in my opinion make the record a neces- 
sary element in claims 19 and 20. 

XQ246. Then if you seea souud reproducer that 
is mounted upon a universal joint whereon it is 
free to have uulimited movement in any direction; 
or if you saw a reproducer so mounted as to give 
it great freedom of lateral movement you would 
not ask to see the record in combination therewith 
in order todetermine whether or notit comes with- 


Where a tablet is found with minute — 
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in the scope of claims 19 and 20; but you would at 
auee say that the strnetures do infringe these 
claims. Do J correctly understand vou? 

A. You do. 

XQ247. And upon the principle whieh you said 


was a good one, that whatever infringes if later,’ 


anticipates if earlier, you would say that such 
structure if earlier than the invention defined in 
claims 1) and 20 by Messrs. Bell & Tainter antici- 
putes these claims? ' 

A. IT would have no hesitation in stating that a 
sound reproducer that is mounted on a universal 
joint whereon itis free to have unlimited move- 
ment in any direction would anticipate either 
claims 19 or 20 provided it was known to the world 
prior to the date of the invention of that structure 
hy Messrs. Bell and Tainter. Likewise, if I saw 
a reproducer so mounted as to give it great free- 
dom of lateral moverment IT would not hesitate to 
state that if such were known to the world prior 
to the date of the Bell and Tainter invention, that 
it would anticipate claims 19 and 20. 

NQ248. It wonld make no difference in your 
judgment, would if, whether the sound record used 
or intended to be used with such reproducer is one 
having elevations and depressions in the bottom 
of the groove, or is one represented by an undula- 
tory groove of even depth? 

A. It would not. The patent specilically states 
that the loosely mounted reproducer is specially 
adapted for use in connection with a record in the 
form of a groove with slopiag walls, and that this 
combination is specifically claimed; but it adds 
that sueh loosely mounted reproducing style may 
also be usefully employed with other forms of rec- 
ord. I think there can be no doubt that claims 
19 and 20 were intended to and do cover a loosely 
mounted reproducing style or reproducer, as the 
case may be, without any reference to the particu- 
lar kind of record with which the same may or 
imay not be capable of employment. 
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610 XQ249. Tf it should appear that in the constrne- 
tions shown in Patent No. 341,214 the freedom of 
lateral movement of the style alone is insufficient 
to enable it to adjust itself automatically to a 
sound reeord or on the record, would you then not 
find yonrself obliged to read into these cliims both 
a lateral movement and also freedom of movenient 
to and from the record in order to save these claims? 

A. Ido not conceive that it wonld bea part of 
my duty as an expert witness to ake any attempt 
to ‘save’? these or any other claims. I rather 
conceive it to be my duty to state my understanding 
of what constructions the claims cover and to give 
the Court my reasons for any position that I may 
"a assume. And this I have clone. 
“~~ XQ250. Now as respects claim 21,whieh yon say 
makes the record an element of the combination 
although not so formally stated in the claim, I 
suppose if you fonnd a reproducer mounted ona 4 
universal joint, that is, not held against the record if 
by yielding pressnre, you would not deem it to be 
an infringement of that claim? 

A. Will counsel kindly point out wherein I have a, 
stated that claim 21 ‘‘makes the record an element aon 
of the combination?’’ I have not intentionally Talia | 
made such statement. | egal 
oe XQ251. In your answer to XQ243 yon said; i 
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that the reproducer shall be mountel on a: “ppg. 
' universal joint, but that it shall be held ~ | twee 
against the record by yielding pressure, and —~ : 
it would be impossible to comply with , this go ces 
last condition in the absence of a record.” | | a Fea 


“The terms of claim 21 demand not only | | ae Bier’ 


T understand this to make the record an implied 
element of the claim; although Ido not overlook 
the fact that vou also suid in the same answer that 
claim 21 might also be construed so as to be satis- 
~ fied if the reproducer were not actually held 
against the record, but were capable of being held 
against the record if such were present. Now, Fe. 
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since if seems that we do not exactly agree as To 
the scope which you have aseribed to claim 21, 
please deine that seope anew, but if possible ina 
manner that will leave no doubt as to what you 
mean? 

A. [should eonstrue claim 21 as defining avy 
reproducer which is mounted on a universal joint 
and acting in conjunction with means capable of 
holding it againsta record by yielding pressure 
without regard to whether such record were actu- 
ally present or not; that is, in my opition, a 
tachine for reproducing sounds which had univer- 
sally mouuted reproducer which reprodncer had 
means for holding it yieldingly against a record, 
the whole being so positioned that if the record 
were present it could operate asa reproducer in 
eonjunetion with such ,record, such machine, even 
in the abseuee of a record, would infringe claim 
31. 

XQ252. Now, in vour answer to XQ243 you dis- 
tinctly said that the terms of claim 21 “demand” 
that the reproducer shall not only be mounted 
upon a universal joint ‘bué that if shall be held 


against the record by yielding pressure, anc you . 


added that it would be impossible to comply with 
this lust condition in the absence of a vecord. You 
now say, if T understand youn rightly, that the 
“demand”? of claim 21 can be complied with in 
the absence of a record, or that the claim can be 
sutistied without a record. Will vou please defi- 
nitely fix npon an interpretation of claim 21 in 
such nauner that we muy hold fst to it without 
further deviation? — 

A. Inanswer to XQ243, I stated thata construc- 
tion of claiin 21 which did not make the record a 
necessary element in the eluim: would, in my opin- 
ion, be fairly justified by the terms of the claim. 
und niy answer to XQ251 certainly does not depart 
from such a construction. The interpretation 
which I gave the claim in answer to X()251 is one 
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616 which I believe to be a proper one fairly justified tS A ie ae ieaite 
by the description of the patent and the terms of 2 cua A Cee 
the claim itself, und Isee no reason for altering | ¢ z se 


such construction. 

XQ253. Now suppose there were a sound repro- 
ducer mounted onan universal joint, and capable 
of being held against « certain reeord by yielding 
pressure but used in combination with another 
kind of record where it cannot be held against the 
sume by yielding pressure, and is not held 
against the same by yielding pressure; would such 
constraction in your opinion infringe claim 21? 

A. As I stated in my answer to XQ251 I should 
g17 construe claim 21 as defining any reproducer which 
| is mounted on a universal joint acting in conjune- 

oi tion with means capable of holding it against the 
record by yielding pressure. In the snppositions 
structure defined by your question (and which as 
it appears to me is an impossible one) there would 
be nothing but a universally mounted reproducer, | | or 

and this would notin my opinion infringe claim 21, | 

Q254. Suppose we had a laterally undulating 
sound record groove of even depth with mathema- f 

tically vertical walls and a cylindrical stylus | i | ? 
mounted on a universal joint pressing against the Bi 
tlat bottom of the groove either by the action of a Paes 
ng weight or bya spring; would such combination 3 | ; 
615 come within the perview of the fourth statement oF ; 
of invention in the patent, and would it infringe . ps eth 7 
claim 21? | | as 

A. Certainly. : Aa Sea 
| XQ255. Would in such structure the style be — | ie coy 
y pressed against the record? wets OE Ee erty as 
i A. Certainly. pd, is Ne ai fe nae 

XQ256. Suppose such record’ groove as I have OWA AS BOS AER 
described be made inasoftand plastic material, = °= | ee 
and suppose the style be pressed in that groove so 
as to disfigure the bottom thereof; would this 
uffect the sound record? il is 

A. I would not undertake to say, . = we 
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ro) XQ257. Where in such sound record groove do 619 
‘ay you find the undulations whieh represent the sound 
Hi { vecord? 
. ) | A. Theentire groove eonstitntes the sound re- | 
hagiatne | cord. ; . | eh Ng 
‘Mine XQ258. Do you mean that the sound record is 
yh ae also in the bottom of such groove which we have 
oa iz assumed ta be quite flat? 
Fel om A. T mean that it takes the entire groove to con- 
FS %, | stitute the sound record, and that yon cannot 
fa yi properly dissect the groove saying that this or that 
' ‘ ¢ r part constitutes the sound record and that some 
OW fh other part does not. A record vroove of a sinuous 
Bie’ or uudulatory character whose sinnosities or un- g29 
ides. dulations correspond in form to sound waves, is 
en hs nr sound record. 
ES | Adjourned to Monday, Sept. 18th, 1899, at ~ 
ine 10:30 a. 1m, 
bwitg 
net 
Beas Monday, September Psrh, 1500, 
| ype 10:30 a.m. 
Ove Mer ptrsnantr to adjournment. 
take * Present: Parties as before. . Ke 
ve ( Mr. Lyens continues eross-exatiination of Mr. 
Ps Ld ts Cameron: 
~- aren 7 XQ2AY. Suppose a spiral groove formed In any gat 
i Gen | muterial but smooth beth along the walls and the ~~ | Pome 
i 1h bottom. World yon ¢all such a spiral groove a } A Gy 
eae sound record! - | j ea 
re ve 7 A. Wt might be and it might nor be, Every We 
aati sound record should have a smooth surface in . BS ee 
mo Ais order to reproduce well, I presume however that Gah) iy rk 
eile your question means not so much that the groove Sens Bo 
‘Mid, | should be smooth as that it should be free from 
ees, irregularities. aml a spiral groove formed in any ; | We etee 
id f material would not constitute a sound record un- : ok = ROY 
y gt ig less the same was an irregular groove whose ir- ) 
hee regudatities corresponded to sommd waves. : 
DY Sk | Z XQ20. SUppose NOW a Broove of the character 
fi , 
i . 
be 
+ itt 
pA a 
ity aM . 
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vou have just described, namely, one that has no 
irregularities corresponding to sound waves andl 
which yon say is nor a sound record, were changed 
no mnatter by what means, so as to have irreenlar- 
ities corresponding to sound Waves impressed upon 
the side walls ot the same but without at the same 
time impressing these irregularities upon the bot- 
tom of the groove. If now a eylindrical repro- 
ilucing style is placed into this groove so as to 
be pressed by gravity or by a spring down upon 
the bottom of the eroove, would you now-still 
say that the style bears with yielding pressure 
upon the record that is formed in the groove! 

A. Ti your question assumes that it is possible 
to first form a spiral groove which is free from ir- 
regularities corresponding to sound waves and then 
subsequently transform said groove into one that 
has irregularities corresponding to sound waves, I 
should say that the question assumes a construec- 
tion which in my opinion is a practical Impossi- 
biliry and how a groove formed or attempted to be 
formed in the manner indicated would act, it 
might be diffienlt to state. If, however, you 
mean by your question that the sound groove is 
formed with irregularities in its side walls but 
with an even depth, [ wonld have no hestitation 
in stating that such croove as a whole including 
its side walls and bottom constitutes a sound rec- 
onl, and that any kind of a style whether the 
same was eylindrical or not that was held by 
eravity in operative position in the groove, was 
held with yielding pressure on the record. ‘The 
groove having formed therein irregularities cor- 
responding fo sound waves constitttes the record 
aud it would be as impossible to: separate the 
groove into its various parts and say that this or 
that part constinites the record while some other 
part does not, as it would be to separate the two 
sides of a sheet of paper. 

XQ261,. Still one side of a sheet of paper may 
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luive something written upon if while the other 
side may be blak; and you conld not read any- 
thing from the blank side while ven could easily 
read from the side that has something written 
upon it. Now, if vou look npon the blank side 
of sueh a sheet of paper would you say that your 
eye bears upon the reeord that the paper coutains; 
similarly, the side walls of a groove, may have a 
sound record written or enytayed upon them, while 
the bottom of the groove under oll assumption 
has no sound reeord engraved or written upon it. 
How then ean you say that the stvle bearing upon 
the bottom of such groove, bears mpon the record? 

A. The matter written or recorded upon the sur- 
face of a sheet of paper beeomes a record by reason 
of the lines traeed upon the snrface of the sheet 
by the pen. The line so traced constitutes the 
record formed upon the paper. The surface re- 
rorded upon when forming a sound record is the 
surface of the material in whieh the record groove 
is formed. The record groove corresponds to the 
lines of the writing upon the surface of the sheet 
of paper. The confusion arising in your mind is 
due to the fact that you seem to regard the reeord 
groove as the surface upon which the sound record 
is formed, whereas in fact the groove is itself the 
record and the material of the tablet is the sur- 
face upon which it is recorded. To attempt to 
split up the groove would be like attempting to 
split the hair line constituting the writing on the 
surface of the sheet of paper and say that one part 


or one side of the hair thus split constituted the 
record on the surface of the sheet of paper while’ 


the other part of the split hair did not. Mani- 
festly, this is an absurd conclusion, but no more 
so than the proposition that a record groove in a 
tablet can be divided up into parts in the way as- 
sumed’ by your question, 

XQ262. Suppose now a record groove of the kind 
we have assumed is so acted upon by a chisel as to 
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eur away the undidations from the side walls and 
the style be now dield by yielding pressitre mpon 
the bortom of the groove, Would vou thei still 
say that the style rests aeninsr the reeord ¢ 

A. TF the chisel or cutting instrament were 


misedk to aperate ona veeoyd groove in stich way. 


us to destroy it as a record groove, so thar ir was 
no longer a reeord groove bit simply a groove, a 
stvle could net of course bear upon a reeord which 
ilidk aor exist. 

NQ263. Srill under this secoud assumption the 
style would bear just as before the reeord was des- 
troved upon the same even boertom of the groove. 


How then can you say that in one case the sryvle 


bears wpon the record and in the other ease that 
it does not? 

A. By the action of the chisel the groove has 
heen transformed from an irregular to a regular 
groove and thereby lias been transformed from a 
recorl to no record. The faet that the stvle bears 
pon the bottom of the groove in both eases to ny 
mined is nor the point. The real question is. does 
ir bear upon a sound record or cloes it nor, LE the 
wroove Tas been so transtormed that it no longer 
constitutes a sound record, then the style does 
ner bear upon a record. Tl, however, the stvle 
bess ina groove which constitutes a sound record, 
thea it does bear upen a record, and this without 
revert to whether the original and the trans- 
formed groove have the same bottom or not, 

NQ24. [tis then vour idea that 2 style may 
hear with yielding pressure upon a sound record 


-pyven Tf it does not touch either the elevations aud 
depvessions or other irregularities that corres- 


peud ro sound waves? 

A. DT have nor so stated by any nieans. 

XNQ25. Well. in the case of a sound reeord rep- 
resenting by a laterally undulating sroove of even 
deprl and vertieah walls with a evlindrical style 
bearing iWpen the bottom of the 2rOOvVe dione, thie 
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bs reemarities which represent sore wives amd 
% a | Which are only in the side wills. are nor fone heal, 
re le a ¢ as Lo understamdl if. low then, eu it be said in 
re at. such ease that the style bears wie Vielding pres- 
ee Cue . sive upon the sound records | 
Sat i A. Yoewr question now imports inno the groove 
Tig Sent | snd into the action of the style thereon fwo eon- 
a ie dirions not heretofore inelided, first. that the 
ats Ma | eroove lias vertical walls, second, that the style 
3 Me bears upon the hottom of the groove only. 
. Atak 7 In regard to the first condition [| wonld state 
Roe that in the praetieal art of recordin aud vepro- 
oat € ‘ ducing sound lL am not familiar with EY: such 
Bae eroove, and in regard to the second condition I 
Bev re assert that in any practical.sound record groove 
e.g the condition assumed in the question is an ab- 
wr iniey solute impossibility. Assuming, however, that 
B.. Je , there Is a recore woore with vertiea] walls ani 
re Pig with the undulations in said walls corresponding 
har sit . ro sound waves and that it were possible to place a 
“hy if eylindvieal style in said groove rouching only the 
: wf * | hotrom of the groove and not the side walls thereof 
ee ) and that the machine were operated. there would 
er (> he no reprodnerion of sound. Tf, however, the 
4 f ai style were placed into the groove so us To praetic- 
hig? ee | ally fill the groove with the point bearing Therein, 
mf eS and the machine were operated. the irregularities 
e a ‘ee on the side walls of the groove world be pressed 
te ele upon by the style and the style would vield us the 
Me Ay machine was operated so as to follow the irregu- 
pl Rh : larities; the amount of pressure whieh the style 
Phe} thus exerted upon the side walls of the groove 
8 ag would depend upor the tension of the spring or 
ea | the mass of the weight by which it was held in 
1, Ree < position in the groove. — [am very clear, therefore 
het that even when the style rested with Its point pon 
Be Sle the bottom of a reeord groove with vertical walls 
tee i 3 and even depth, that the style would nevertheless 
~ Ba ON, be held against the walls of the eroove with yield- 
tat geht tad oar scene 
a ¢ ee mg presstile. 
pean be 
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NOW. You don’t menu by the vielding press- 
Wre of a owebsht. da vou! 

A. Critaindy. ov its meehunieal equivalent, a 
Spring. 

XQ207. Now, please let us be elear about this. 
[ suppose you will vive vorr consent to the state- 
ment thata weight act= in a vertical line only? 

A. The action of a weight is due of course to the 
vetion of gravity whieh is vertieal, but such action 
may be diverted or directed in lines that are not 
necessarily vertical. 

XQ268. Now pleuse observe that we have as- 
sumed the walls of the record groove to be verti- 
eal; and in XQ254 we lave assumed them to be 
“nirthemutically vertieal.”’ 

How then, when a style bears by gravity upon 
the pottom of such groove is any component of 
the foree of gravity diverted upon the wails! 

A. Assuming the walls of the reeord croove to 
he vertieal but of irregular form correspoudine to 
sound waves, and tle style resting in the borrom 
of the groove, and the machine in operation, the — 
style must either vieid to the unchuilations or to orher 
regularities Inca groove which is not perfeethy 
spiral, or deform the reeord, in which letter case 
intelligible reproduction wenld not be seemed. 


With othe parts properly constructed,  peopor- 


tioned and positioned, the style world vield to the 
irverularities wherher those whieh correspond te 
sound waves or otherwise, and the readiness with 
Which the same world vield would depend entirely 
upon the mass of the weiglit bearing upon the style 
ov the tension of the spring, Before the style 
eoald thus viel the inertia of the style due to the 
spring ov weight would lave to be overcome, and 


this is overeome by the action of the walls of the 


record against the stvle, the pressure exerted be- 
mveen the two depending entirely, as I said before, 
Hon the muss of the weight or tension of the 
spring, 
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YQ269. Bur the mass of the reproducer does not 937 
press ipon the side walls by gravity, but renets 
upon the same by inertia. Is this NOL S04 

A. Your question assumes that the weight Is 
ioe .supported upon the bortom of the groove only, 

t and with such an assumption of ronrse the raass of 
the veproditeer presses only upon the bottom, and 
nudeubredly the yielding pressure upon the side 
walls would be due to the inertia of the mass when 
a weight rather than a spring was employed. 
XQ270. Tn your answer to NQ268. vou spoke 
mong other things of ‘tthe inertia of the style due 
to the spring or weight.”’ Ts it vour anderstand- | 
ing that a spring, or in faet anything else except 6388 ; 
miss, wold give “inertia” to any body?! 
A. Inertia, as Iyinderstand it, is the tendency 
which any body has to remain in the state in 
which it is qr may be, whether of vest or of motion 
util eqused to change that state by some outside aay 
power xeting thereon. A spring bearing down 
upon a style would certainly have a fendeney to 
hold the style in a certain position, the action of 
the spring in this ease being exactly analogous to- 
(: that of a weight, and I think very properly cde- 
scribed by the expression inertia of the style. 
NQ271. Now, under the conditions which we 
have assumed vou say, 1f [ understand you now 











































correctly. that when the style is simply allowed to 839 | | sei 
rest by gravity or spring pressure upon the bottom Fs MPR NW 5 hale * 
of the groove when the machine is not operated, Gees he as 
it does not press by eravity cy)" spring pressure : a3 TA os 
upon the irree@ulurities representing sound waves, : att Dye 5 0 
but that as soon as the machine is operated the Stig? UAC RS. 
| style does exert pressure upon such irregularities ; ic i ." 
Ff elther by gravity, or by the reaction of inertia or Ti ene 
| by a spring. Did I correctly undestand the posi- ra ea Give: 
| tion which vou assumed? a a eRe 
af A. [f the record groove have vertical walls with ~ ba ae eer 
| their regularities corresponding to sounl waves + etal oe | 
ay - thereon. and the style be assumed to rest upon the coe me 
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bottom of the groove alone, then by the very terms 
of the assumption it does not vest ipon the side 
wills, Even in this cause, however, if the muehine 
be operated the style will press against the irrequ- 
lavities in the side wills as stated in your ques- 
tion. : 

XQ272. And would it then reproduce sounds? 

A. It would, ves, sir. 

XQ273,. It seems then that [ have mistnnder- 
stood what you said in answer to XQL65. You 
there said 


“Assuming, however, that there is a reeord 
groove with vertical walls and with undula- 
tions in said walls corresponding to soundwares, 
and that it were possible to place a eylindrical 
style in said groove touching only the bottom 
of the groove and not the side walls thereof, 
anal that the machine were operated, there 
would be no reproduetion of sound.’ 


Now, in your answer to AXQ27T) you have as- 
sumed the same conditions and you now say in 
your answer to XQ272 that under these conditions 
sound will be reproduced, Tt seenms to me that 
these two statements contradict each other and if 
you can, please reconcile them. : 

A. The conditions in AXQ265 and in my answer 
to XQ271 are not the same. Tn answer to XNQ265 
in that portion which you have quoted there was 
the express provision that the style did not touch 
the side walls of the groove and I there stated that 
in that case there would be no reproduction of 
sound and this is trie. In XQ271 one of the ex- 
press conditions was that as soon as the machine 
is operated the style does exert pressure upon the 
irregularities in the side walls of the groove. In 
answer to XQ272 | stated that in this case sound 
would be reproduced, and such is the case. 


Counsel must understand that unless the irregu-- 


larities corresponding to sound waves are brought 
into operative relation with the stvlé of the re- 
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producer, that reproduetion of sound is  impos- 
sible, In answer te NQRQ65 it was expressly as- 
simed that che style did not come into operative 
relation with sieh irregularities whereas in NQs271 
272 it was assimed thar it did. 

NO274. In other words yor inean Ta sity that 
when von Made your guswer to XQ260 you hac in 
mind the condition whereby when the iInaehine ts 
operated the side walls of the rroove world not 
eome dite contaer with the style and vot therefore 
suv thar daler suel conditions sound would not be 
reeproedineed, If vou pinele third asin prion in your 
answer to NQ265 Twish vou would point out the 
language that conveys that idea, 

A. That portion of my answer to XQ265 which 
vou quored in NQ273 expressly provides thir the 
stvle does net prone the side walls of the rove, 

NQ275. As Joamederstand it, the language whieh 
L there find and whieh TP have quoted in’ NQ273, 
suys no more than that the style tonched the bot- 
trom oof the greeve only and not the side walls 
thereof when itis placed into the groove. and sys 
nothing and does not eonvey the idea thar the 
style does not come into eontaet with the side 
Walls when the machine is operated. However, 
we shall have to be content with your answer. 

Now, under the conditions which we lave so far 
assumed, when the stvle is placed into the groove 
rouching the bottom thereof only, when the ma- 
chine is not operated, it is not in contaet with 
the elevations and depressions or other irregular: 
ities that correspon to sound waves. and | wish 
you now fo state once and forever, so that there 
can be no mistake about it, whether under sneh 
conditions the style still bears upon the sonnd 
record with vielding pressure! 

aA. It does. 

XQ276. Then please state what you meant by 
your answer to NQ2044 

A. My answer ro NQ264 is to be read in commec- 
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tion with my answer to \Q205 in whieh I stated 
that Tf, however, the style bears in the groove 
which constitutes a sonnel record then it does lear 
npon a reeord. My answer to XQ264 simply went 
to the extent of saying that the iden sought to be iy le toe 
conveyed by my previous unswer did not go to the aNG 
extent of saying that a style could bear wirh 
yielding pressure upon a sound record, even if it 
did not touch irregularities corresponding to 
sound waves. IT simply had made no statement in 
regard to this matter one way or the other. 
AQ277. But now you are willing to go to the 
full extent of saying that ifa style of a reproducer 
bears upon the bottom of the groove although it 
does not touch the irregularities which represent 
sound waves, it still bears upon the sound ree- 
ord? ; 
A. Certainly, I have heretofore repeatedly ex- 
plained that the entire groove, side valls, bortom 
anil all, constitutes the sound reeord, and when a 
style bears or rests upon this groove it rests upon 
the sound record. Assuming that the strle bears . 
upon the groove with a yielding pressure, then é 
if the record tablet be revolved and the same be {> 
found warped from a true plane it will be found 
that the style will rise and fall in response to the i: 
warpings of the tablet and yet remain at all times a a 
in contact with the reeord eroove. | Ee 
AX()278. In the machines described in patent No. 





341.214 in suit you conceive then that the whole a | ea ip 

record groove constitutes the record, ineluding cl Re fecha 

the walls and the bottom? tas - 
A. The word record is to be interpreted accord- a Saas 2 + 


ing to the context and evident meaning or sense in : m3 
which it was used, and whether the same is ae 
found in the patent or elsewhere. 

For example the patent states that the inven- 
tion consists in cutting or engraving the record 
in the form of a groove with sloping walls. Man- 
ifestly, the groove here constitutes what is meant 













| Shelton T. Cameron, 27 
Ne hy the word suecerd.” Lines 4h to 4s. page 2; 
Bote the patent stares that the depth ro whieh the point 
an ‘ of the eutring style is embedded in the record 
out i affects the amplitude of the style’s vilrarion. By 
| a ig Srpcord is here evidently meanr the surface ma- 
3 ae i serial in whieh the style is aering. Claim 7 for 
ie eximple is for ‘ta sound record consisting of a 
eps Ar tablet croother solid: body having its surface eat or 
Me engraved with narrow lines’ ete. Here it is very 
Bee evident that the word record is to be taken as in- 
as. es | eluding the tablet and the dine engraved thereon, 
| ae ~ ane this is the ordinary commervial aceepiuion of 
if; we term. Dy the word *treeord” in line 77. page 
aoe , I think the patent means the he record 
| aor eronve: by the word “record” line 47. page 2. 7 
" he iy think the patent means tabler te we; hy the 
Sn word “record as use bin elaim 7. 1 think it means 
bt, the tablet with rhe record groove engraved there- 
hte in. 
oy XQ279. The parent then is not diaiwin with sneh 
sy tag Hea ats To enable one at Hil tithes To determine 
| ivan? | exactly what dt means when it Nses the word 
o : reeord £ 
mal ey {5 A. I dow't think anyone who was reading the: 
| a os | patent with the sincere desire to arrive at the 
} > en fe iIneanine sought to be conveyed by the patentees 
~ Bae would have any diffienlty in understanding the 
| ee ee. | sue, 
BB ah XQ280. Would anybody have any diffienlty in 
lala cs | understanding what the patent means when It 
iy Ae speaks of the *‘proper point’? of the record? 
ny ne | A. [I think not. — 7 
pets XQ281, Well, where would that proper point 
Feige het. 
sped! | A. The “proper point’? for the reproducing 
a bes style to touch the record in the aet of reprodue- 
os tion is in the record groove, and each and every 
Bt ae point along the groove as the act of reproduction 
* Rei z | proceeds. — 
ates ‘ 3 XQ282. You imake here no distinction, it 
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see ls, berwioet tT lateral ]MITTs of the Sroove,. 
Did you do this purposely, or is if your idea that a 
“proper point’ of the record world be found on 
either of the walls or on the botrom of the eroore 
incliseriminately ! 

A. My iden is that when a properly propor- 
tioned reproducing style is brought into proper 
operative relation with a record, that it will rouch 
not only the bottom but the side walls of the 
groove us well. In order to bring it in position to 
thus benr upon the groove it is necessary to resort 
to very fine adjustment, laterally for example, and 
I think it is eminently proper when speaking of 
such adjustment to refer to the style as being 
brought to the proper point on the record when it 
is brought into a position where it will touch the 


evoove, side walls, bottom and all. 


X6283. You observe, however, do you not, that 
the patent makes provision for the style to gravi- 
tate to the bottom of the groove. Whiy then if 
any lateral point of the groove isa “proper point,”’ 
iloes the patent make such provision! 

A. I have not stated, and do not wish 
to be understood as stating that ‘“‘any. 
lateral point’ is) the “‘proper point,’’ upon 
whieh the reprodneing style shonll bear, 
The sound Groove is an exeeedinely tine hair like 
line and to speak of the side wall of the groove as 
heing one point and the bottom of the groove as 
being another point, while perhaps mathematically 


eorrect, is nevertheless a refinement in a case of © 


this kind which T regard as umneeessary. Tn order 
that the style may bear in the record groove so as 
to touch not only the side walls, but the bottom 
thereof, it is neeessiry that the same should de- 
seend to the bottom of the croove. To aceroin- 
plish this adjustment by hand would be an exered- 
ingly delicate operation and the patent points ont 
that by reason of the loose mounting of the repro- 


dueer no eare is neeessary to secure this adjust-. 
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iuenfas the stvle will itself gravitate co the hertam 
of the groove, 

NQ2s84. You have not yet stated whether all 
literal poiuts of the groove are “proper points,” 
aud if so why the patent makes provision for the 
style to gravitate to the bottom of the groove? 

A. T repeat that T do not rerognize, except as a 
theoretical mathematical proposition, thar there is 
suelva thing as ‘‘lateral points’ in the groove, and 
certainly no such suggestion is mude in the patent 
itself. 

XQ285. T understand that the patent speaks of 
the different parts of the groove by reference to its 
“sloping walls’ and its *tbottom.”’ Ir seems then 
that the refinement whieh yon say is unnecessary 
iy made by the patent. Bearing this iuemind and 
iso bearing in mind that the patent speaks of the 
“proper point,” which seems to imply an improper 
point or points, will you now please state why, if 
you consider every point Gf the record groove as a 
proper point. the patent makes special provision 
for the stvle to surely come in contact witha par- 
ticular point, namely. the bottom. 

A. The portion of the patent which eoutains 
the expression ‘proper point’’ referred ro in your 
question, is as follows: 


“There exists always a Liability to cdisar- 
ungement in some part of the machine, either 
in the recorder or the support therefor, or the 
recording tablet or its support, or if there 
be no disarrangement it wonld be diflieult to 
insure that the ‘reprodueins style should touch 
the record precisely at the proper point if the 
reproducer be held rigidly.’ 


Bearing in mind that the word “rerord’” is fre- 
quently used in the sense of a tablet with a groove 
formed therein, it will be evident I think that 
when we undertake to place the reproducing styl 
upon the reeord, that the ‘‘proper point™’ for the 
style would be in the groove and not between the 
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22() Shelton T. Cameron 


‘spirals oof the groove. Taving placed the style 


thus art the proper poing it world be diffientt to 
niaintain it there during the operations of the 
machine if the reproducer were held rigidly. The 


reasons for this To have heretotore fully exphiinerd | 


ad it is unnecessary to repeat them, As Dunder- 
stand the clause quoted, then, it ineans that the 
style should be capable of movemeut foward and 
from, as well as parallel with the tabler in: order 
thar it might be brought inte proper operitive 
relation with the groove, The proper operative 
relation requires that the style should rest with 
its point in intimate contuct with the surface of 
the groove, and the patent points out that the 
style will gravitate to the bottom: of the groove, 
thereby coming into such proper operative rela- 
tion. 

NQ286. [tis then your idea that the style is 
brought first, to the proper point by land and is 
then allowed to reach proper operttive relation 
nutonumtioally. Do 1 correctly understand you? 

A. She style may be placed by luind in approxi- 
nately the desired position upon the record tablet, 
after which by reason of its universal mounting, It 
will, when the tabler is revolved. muitomatically 
wiljust itself inte the record groove. 

NQzst. Now, Mr. Cameron, the patent says ex- 
pressly that by hand adjustment the reproducer 
style could not be brought to touch the record pre- 
cisely at the proper point or could be miatle to cdo 


so only with diffieulty, and ia order to avoid this : 


this difficulty it provides an antomatie adjust- 
ment. Further that it is not every part of the 
eroove that is considered by the pateitees a proper 
point or place. is shown by the following passage: 


“No special eare is necessary to insure Its 
adjustment for if the reproducer kK be allowed 
to rest ayvainst the record with the style upon 
the engraved line, the style will of iteell 
wravitate to the hottom of the groove.” 
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‘ Shelton T. Cameron. 231 
You wil} see from this that the patent provides 
that the style be placed by hand anywhere in the 
eroove and that it will then gravitate to the hot- 
tom. Does it not seem from this that the patent 
considers the bottom as the proper point and all 
other parts of the groove as improper points! 

A. Ido not so regard it. The patent has in a 
previous passage to that quoted in your question 
indieated that one form of groove with which the 
universally mounted reproducer might be employed 
would be in the form of a groove with sloping walls 
with undulations and depressions in the bot- 
tom of the groove or otherwise, such undula- 
tions and depressions representing sound waves. 
In the passage which you have quoted to the effect 
thar the reproducing style would of itself gravi- 
tate to the bottom of the groove, the pateutees 
evidently had in mind such a groove and simply 
pointe) out that the mniversal mounting afforded 
au ready means whereby automatie adjustment of 
the style in such groove might be seeured; but it 
certainty does not indicate that unless the style 
is at all times bearing in the bottom of the groove 
that ir is ner in a proper operative position, I 
have heretofore pointed out that the record groove 
as a matter of faet is freqnently formed In the 
shape of an are in cross-section so that it would 
be impossible to determine where the side walls 
cease and the bottem began, or to say whether it 
is all bottom or all walls. 

In the groove of this form there are undulations 
and depressions corresponding to sound waves and 
surh undulations and depressions extend entirely 
across the groove. down one side to the other 
thereof. Now the proper point upon the record, 
menning thereby the record tablet having the en- 
graved line cherein, would be with the style rest- 
ing in this groove andLas the point of the style is a 
blant rather than 2 geometrical point, it bears 
upon the surface of the groove from one side to the 
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other thereo!. This I regard as preeisely the 
proper point for the style to touch the reeord. 
The automatic adjustment of the style to this point 
is due to the universal mounting of the vrepro- 
ducer. I vegard the portions of the patent in- 
cluded between lines 58-54, page 4, as going to 
this extent and no farther. 

AQ2SS8. It seems to me’ that in an earlier part 
of your testimony. in your answer to XQ64, you 


found no diffienlty in finding that the bottom of 


the groove was the proper place on the reeord, if 
the record be such as is deseribed in the patent in 
review. How is it that you now experienee such 
diffieulty in admitting that the botrom of the 
groove is the proper plaee on the reeord? 

A. I-have not experienced any diffienity that I 
amoawire of. [ have explained what T regard as 
the meaning of the portion of the patent inclucted 
between lines 50 to 84, page 4, and I do not think 
that such explanation in any way differs from that 


given in any other part of my deposition. 


Adjourned to Tuesday, September 19th, 1809, at 
10:30 A. M, 


Washington. D. C. 
September 19th, 180. 
(10:80 A. M. 
Met pursuant to adjournment. 
Present: Parties as before. 


Mr. Lyons continnes cross-examination of Mr. 
Cameron: 


XQ289. Suppose a sound record to be made in 
the manner set forth in patent Ne. 341,214, in suit 
with the machine and the appliances there shown 
uml suppose that after it has been 
made, the bottom of the groove is scooped ont bra 
chisel or other suitable tool so as to etface the 
elevations and depressions in the bottom; and now 
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Shelton T. Cameron, 223 i oe ie ; af oy 
ee irs suppose that the reproducing style be placed in 667 PS oan 
BE alt such groove andl allowed to gravitate to the bot. ae | | 
xiee » ie tom thereof. Would under such conditions the 
oF fe style bear with yielding pressive pon the ree. 
se iis J ord? 
a A. Under such conditions we would simply have 
Pees tablet with a groove formed therein without any 
He bhi: inegularities corresponding to sound waves. We 
3 erie would not therefore have a sound record and of 
| eet course if there was no sound record the style could 
ewe ¥ not properly he said to rest upon the reeord at 
pried F | oa 
ee XQ290, You seem to be mistaken or you have 
7) a not understood my question. The question only 668 
PE OR ia! assiimes that the sound record is effaced from the 
Pies bottom of the groove; and sinee according to your 
Bah | views the sound record is also found on the walls, 
ooh there is still a sound record left somewhere in the 
Beko de vroove although the point of the style does not 
ye BE ey, touch it. Now, keeping this in view, state whether N 
it) eee i m_ | *\ ' 4. 
ighitte due the style would bear wpon the reeavdl with vield- 
hel ing pressure? | 
Wea A. Tliave myself performed very nearly the 
Wis 42, experiment your question suggests. | have taken 
‘yo, Tl iw sound record cut in a tablet of wax, or wax-like a 
~ Bornes material in the form ofa groove with sloping walls Wiser eb) Sd sig 
i tan, and have placed an ordinary recording instrument Betray 
42 is ty in the groove and operated the machine, after 669 FCC Glee 
Wd Cait which the recorder was removed and a reproducer 3 | ce oer 
ar placed on the machine and the machine again op- 
oe erated. The result was that a reproduction was : a 
he a secured very much fainter than that whieh had ty 
ak ae ‘ . been obtained before the recording style had heen - 
eth say | placed upon the record and the reproduction had 
; ya as ; i frequent imperfections therein as might haye been 
| iad ae very reasonably expected. The reproducer, how- 
~ ere ever, responded readily to the irregularities of the 
tsp Ra tablet other than those constituting the reeord and 
i } <) the fact that reproduction of sound was seenred 
hte 4 showed that the reproducing style was bearing 
Reo aa 
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against their regulariries representing sound waves, 
JIndging from this experiment [should be inclined 
to vhink that under the conditions supposed by 
your question thar the reproducing style might 


hear against the record provided, as [ intimated - 


in my answer to the last question, the entire rec- 
ord groove had not been so transformed as to make 
it simply a pline groove rather than a reeord 
wroore. However, in liypothetical qnestions of 
this Character and with sueh delieate operations 
as are involved in reeording and reproducing 
sound, itis very «liffienlt to state what wonld or 
would not ocenr in the absence of repeated and 
careful experiments under the conditions noted. 

XQ201. In the experiment to which you refer 
when yon operated the machine with the record- 
ing style in the groove vou obtained sound repro- 
netion? 

A. I think so, 

XQ292. This being the ease the recording style 
was vibrated by the elevations and depressions 
us the same passed under the sryle. and conse- 
quently the bottom of the grooye was not scooped 
out completely so as to efface these elevations anil 
depressions. Is this not so? 

A.-In regard to that Dam unable to state. The 
eutting style [ remember removed a thin shaving 
during its action. and that it did not wholly de- 
stroy. the irreznlarities in the groove correspond- 
ing to sound waves is evidenced by the fact that 


-same, though imperfect, reproduction was obtained 


subsequently by the action of the record in con- 
nection with the reproducer. 

XQ203, It seems then that your experiment 
did not at all fulfil the cenilitions assumed in 
XQs289 and 290. The conditions there assumed 
wre that the bottom of the groove be scooped out 
so as to entirely efface the elevations and depres- 
sions therefrom, but not to efface anything from 
the walls thereof; and that the reproducing style 





» : 4 td 
a * fs f 
4 ie Sy 4 4 
¥ ae . 4 
= — » =< 
a # j r Ss 
eo . J : 
bso = ites - 
i « - J 7 
* oe — 
Co wine = & BP 
= == 
7 ‘ é Bi! " Cae i 
es : J 
‘ % 
r a | Wis! 
7 . 
a. * d > 
s 
< 


OT 
ss > 








» 2 


id REWale 









Shelron T. Cameron. 225 


Which ts then inserted gravitate to the betrom 
thus scooped out und effaced and not to touch the 
side walls which have not been scooped out and 
still vetain such elevations and depressions as you 
say are ordinarily impressed upon them. Now, 
under such conditions would yon say that the re- 
producing style bears with yielding pressure npon 
the record! 

A. T should say that if the record groove had 
heen so altered that it could no longer be utilized 
in the act of reproducing sound that it was no 
longer a record and if it was not a recard a repro- 
ducing style bearing within the groove conld not 
he properly said to bear against the record. If, 
however, the record groove were Jeft in such a 
condition that it could be utilized in conjunetion 
with a reproducer to: reproduce sound, L should 
then say that such groove thus engraved in wax 
av Wax-like material was a sound record and conse- 
quently that a style resting in said groove was 
benring upon the record. 

XQ294. Would under the conditions stated in 
the last question sonnd be reproduced? 

A. In the first place the conditions defined in 
NQ203 are such as are wholly impossible in a 
practical sound record and any statement us to what 
would or would not ovrenr would be purely a omut- 
ter of theory which practical experiments miehit 
show to be erroneous. If, however, it is assumed 
that a reproducer can be placed in a minute hair 
like groove which has therein irregularities ecorre- 
sponding to sound waves, and the machine oper- 
uted withont the reproducer at any time coming in 
contact with such irregularities, it is evident that 
the reproducing style would not receive any move- 
ment due to the presence of snch irregularities, 
und as the reproduction of,sound in a sound record 
depends upon the co-operative contact of the repro- 
ducer with the irregularities representing sound 
wives, it would appear that there would be no 


673 


674 


675 




























































205 Shelton T. Cameron. 





O76 reproduction of sound due to such Lrregnlarities. 
As fT stated in the bewinning, however, the eon- 
ditions assumed by your qnestion ave utterly im-- 
practicable and any statement as to what woul or 
would not oceny is purely theoretical. 

XQ295. T now enll your attention to your an-- 
swer to Q5 and particularly to that part which 
| appears in the last half of page 8 1-2 and the first 
| part of page 9, of the typewritten record. Yon 
there say, if T undersiimd you correctly, that the 
reproducer if it is so fixed that it cannot move © 
toward and from the record will fail to reproduce 
if the tablet, being a fiut disk, were warped even to 
677 the extent of a thousandth part of an inch. You | 
there show quite conelusively that in sueh ease ~ 
the style would during some phases of the opera- 
tion be entirely our of contact with the record and 
during other phases would dig into the record and 
iron it out. Yon even go so far as to say that 
mere changes of temperature would cause this 
: result. Now, in your answer to XQ21, which is 
| | intended to be in reality an answer to XNQ215, you 
eould’ not make up your mind detinitely whether 
the wabbling of the tablet to the extent of the 
maxinum depth of the reeord would or would not 
cause reproduction fo cease at certain moments 
alrogether and be exceedingly imperfect at others. 
673 Will you please state how it came about that you 
changed your mind? 
A. What I did say in that part of my answer to 
Q5 to which you refer is as follows: 

“Tt appears thar Edison sneceeded in aetn- 
ally obtaining reprodnetions of sound from his 
phonograph, but it was found impossible to 
use this tin-foil phonograph in practical af- 

ry fairs for the intelligible reproduction of 

Z speech. 

N Edison's reproducer was adjusted by the ex- 

~ ercise of great cave and skill into proper relu- 

. tion with the indented record and then 
clamped rigidly in position. As the groove 
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ot the record iss a exceedingly fine thread 679 

like line. this adjustment was very diffieult to é 
4 secure, and even when such adjustmeut wos 
sicress lilly geconiplished., it was by no means 
certain that the proper relition between the 
j style and record would be maintained.  Tnae- 
enractes in the eonstruction of the machine. 
so minute in character that it is mechanically 
impossible to avoid them, wonld throw the 
record eroove out of alignment with the style, 
or would eatise the groove to approach too 
close to, or recede too far from the point of 
| the style. Por example, if the record tablet 
| was a flat disk, any departure of the surface 
| from a trie plane, as by warping, even to the 
extent of a thousandth part of an inch, world 

eattse the record to fail entirely to contact with 680 
the style. or else to bear upon it with sueh 
force as toiron out or deform the tidulations, 
Tn faet, the finer and more delieate wrediula- 
tions were ironed out, even with the most ae- 
eniate adjustments obtainable, but. while the 
larger undulations were so distorted thar they 
no longer constituted even an approxinmte 
rerord of the original sounds. Of course when 
the style was thus in the act of ironing ont an 
y undilition, the latter was not cuusine the ve- 

( “producing diajdiaem to correctly copy the 
Vibrations of the recording diaplaravgar aud 
consequently the original sounds were not 
reproduced even the first thie the record was 
nsed. Timieghtadd that the adjustment neces- 
sary fo secure the proper contact berween the 681 
stvle and the undulations or indentations was 
necessarily so aecurate that variations of 
temperative alone were sufficient to throw 
Kedison’s rigidly elamped reproducer out of 
adjistment so that records made at one tem- 
perature could not be reproduced at another 
temperture."” 


jal 


My answer to NQ215 and XQ219 went to the 
extent of stating that it was quite probable under 
certain combinations and conditions, depending 
upon the character of the record, the character of 

} the diaphragm employed, the adjustment thereof 
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682 with relation to the veeord, and the direction ae -: 
which the tablet might take in its initial movre- : 7 
ment toward or from the style that reproductions bee el. 
world momentarily cease and at other times be — 
iuaperfect, and that on the other hand with a dif- 43 
ferent combination of these conditions it is quite Se Aye Xe 
probable that the reproduction wonld not be in- 
terrupted or very muterially interfered with. I 
see nothing in these two answers involving any 
change of mind on my part, nor is there anything 
in one that is at all inconsistent with what is found 
in the other. It is true in regard to the Edison 

ii tin-foil record that when the record by reason of 

| 633 warping or other irregularities is withdrawn from 

the point of the rigidly mounted reproducing 
style so that it no longer contacted with the style, 
or when the reeord was bearing so hard against the 
~tyle as to canse the latter ro iron out the undula- 
tions, that the style could not be vibrating in 
| imitation of the original sound waves, and couse- 
| quently the original sounds were not reproduced. 
| On the other hand, with a rigidly monnted repro- 

‘lucing style operating in conjunction with a **wab- &; 

bling’? record, itis very probable that there would ig” 

be times when the reproductions world cease, and 

7 other times when the same would be quite iniper- 

~ fect. I, however, recognized the possibility of 

634 combinations of circumstances with a record of the t ae 
character assumed in the series of eross-questions | is) HAE, 
leading up to XQs215 and 219, that even with the BME Serie: 
wibblings or warpings of a disk, it is possible for MiG 
the irreenlarities of the record to remain in oper- Th, he AGN 
ative contact with the style and therefore secure = 
reproductions which were not materially inper- : BAG at 2 
fect, 3 Siac 

XQ296. Yon did not give, so faras Iam aware, 

the combinations of circumstances, the possibility 

of which you recognized. Please give them now. 
A. I did not have in mind any partieular combt- 

nation of circumstances, but simply recognized 

that it was possible that such might be formed. 
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X(Q207. In your direct testimony in your an- 
swer to Q5 you ure reported of having suid among 
e) other things the following: 


The objeet of first loosely monnting the 
reproducer is not only to enuble ir to adjust 
itself to the irregularities of constriction, 
which I bave just mentioned, Dir is also for 
the purpose of enabling the rrproducer to be 
guided and moved by the reeard. 


~~ 


This is found at the bottom of page 12 of the 
type-written copy of your testimony and the italies 
ave Yours. 

Will you please point out from the specification 
of the patent here in review where it appears that 
the reproducer is to be moved by the record? 

A. In that part of my answer to Q0 [rom which 
you have quoted and immediately surceeding the 
quotation in your question I quoted lines GS to 
$4, page + of the patent where it is stuted that the 
reprodiucer is mounted on a universal joint so that 
it can amore in any direction, and that the move- 
ment parallel with the face of the tablet would by 
Raa itself allow the reproducer to follow the record. 

 & I have repeatedly pointed out that this stitement 
ne immedintely follows a suggestion in the specifiea- 
| tion to the effect that there is alwaysa lability to 
disarrangement in the machine whereby it is 
liable to fail to perform some of its proper func- 
tions, und that one of these liabilities of disar- 
rangement lies in the fact that the machine might 

’ fail to advance the record inw right line past the 
style; and that in such case the portion of the 
speciticntion which I have qnoted in my answer to 

Q5 that the reproducer is mounteil on vu universal 
joint so that it can move in any direction, and 

| further that even the lateral movement would en- 
wh able it to follow the record. Should such disar- 
rangement oceur, in order that the style might 

: follow the reerord, it would be necessiry that it be 
x Zp ~- moved flereby. Furthermore, it can be easily, 
| 
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demonstrated by observing the reproducer when in 
operation that the recor] does move thre reprodieer. 
The: statements in the specification to which I 
have referred, therefore, coupled with my knowl 
edge of the operations of the devices deseribed by 
the patent when embodied in a practical machine, 
enabled me to state that the reproducer was 
mounted on a universal joint for the purpose among 
others of enabling it to be guided and moved by 
the reeord. 

XQ298. In your direct testimony in your answer 
to Q10 you are reported on page 33 of the type- 
written record of linving said as follows: 


“And the specification further points out 
that there is a liability to disarrangement 
whereby the record will not have this move- 
ment and expluins that is sneh or similar 
cases the capability of free lateral movement 
which the style has by reason of its loose 
mounting will enable it to fol/ow the record 
as well us adjust itself thereto.”’ 


The “movement” which you refer to is the ree- 
tilinear movement of the tablet. Will you now 
plense refer to that portion of the specification 
where it is pointed ont that by reason of any 
disarrangement the record will not have or may 
not have the requisite rectilinear movement? 

A. Immediately following that portion of my 
answer which you have quoted in your question I 
quoted lines 68 to 84, page + of the sperifieation 
wherein it is pointed out that there exists always 
a liability to disurrangement in some part of the 
machine, mentioning among other examples that 
of the recording tablet or its support whereby it is 
rendered diffieult to insure that the reproducing 
style should touch the reeord at precively the 
proper point if the reproducer were rigidly 
mounted. Now, one of the disarrangements in 
connection with the support for the record might 
and sometimes does happen to be a failure on the 
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part of the machine to advanee the tablet in u 
right line past the style, or what is an equivalent 
eonstruetion, to adlvanee the style ina sight line past 
the tablet. This failure of the machine to oper- 
ate properly is, IT think, fairly dedneible from the 
statements contained in the lines to which T have 
referred, especially when read in connection with 
the further statement that the universal mounting 
for the reproduecer, and especially its freedom of 
lateral movement, would allow the style to follow 
the reeord. It must be borne in mind that the 
interruptions to the rectilinear movement of the 
trblet need not necessarily be permanent or final, 
but merely intermittent interruptions immediately 
subsequent to which the reetilineur movement of 
the tablet or of the reproducer, as the cose might 
be, might continue in the normi! way. 

XQ2099. The patent then does not po/né ont that 
there ave or may be failures or Interruptions in 
the rectilinear movement of the tablet, but you 


‘deduce this liability in your own fashion. 


A. The patent points out that there is a ability 
to disarrangements of a certain character from 
which anyone skilled in the art and familiar with 
the operation of such machines would readily per- 
ceive that interruptions to the rectilinear move- 
ment of the tablet might readily follow. The 
patent does not, however, in direct and specific 
terms, specify interruptions in the rectilinear 
movement of the tablet. 

XQ300. I suppose you have stated in an earlier 
part of your testimony that yon never made a 
record in secordance with the clisclosures which 
you find in the Cros French Patent to which you 
have referred. At any rate please state now 
whether yon have ever made such record? 

A. I never have. , 

XQ301. Do you know whether or not Mr. Cros 
ever made sich a record? 
ake DT «lov not: 
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HES XQs802. Are you certain that it is possible to 

make an etehed sound record in the manner set” 

forth in the Cros Patent? 4. 
A. Never having myself made nor seen made a 

record in the manner set forth m the Cros Patent | ; 

I would not state that | was perfectly certain thit : 

4 yecord could be made in the manner indicated, 

But from my knowledge of the art wnd from stute- 

ments to the effect that sueh records can and huve 

heen made by others who are well known experts 

in the art, [ have no reason to doubt that records 

ean be made in the manner indicated in the Cros 

stent. For example, in the patent to Berliner, 

No. 382,790, I find the following elaim: 





695 
% “4, The method or process of producing , 
| the record of sound waves in solid resisting 
material for reproduction of the revorded 
sounds, whieh consists in covering the surface 
of such material with a film of etching ground 
that offers no perceptible mechanical resist- 
ance, then making a phonautographic record 
pon and through the etching vround, and 
then exposing the record to the action of a 
suitable etching agent. substantially as de- é ee 
scribed.”’ ¢ : baits 
In the body of the specification Mr. Berliner : } 
~ points out more in detail the method which he fol- en ee 
806 lows and which is included in the claim which I ; ie | tr F 
have just quoted, and this method is precisely ; Slee. 
the method deseribed by Cros in his French pat- § ‘3 
ent. ' | @ i 
py It is fair to prestime that a man of Mr. Berliner’s ies ain 
scientific ability would not have taken out a pat- mM iiues ese 
ent fora method of making a sound recerd which = | | : 
was inoperative, and I therefore presume that he Wei eet 
has made sound records according to the method | z 
set forth in his patent referred to. 
; XQ303. Probably he has; but what makes you 
certain that the method which Mr. Berliner prac- 
tice and which he described in his patent Is pre- 
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Cisely the tinethod deseribed by Cros in tis French 
parfent: | 

A. Theetching method deseribed in Cros’ French 
patent was one in which a metallie plate had placed 
upon its surface a thin coating of some material 
which would serve to insulate the plare [rom the 
etehing action of an acid. He mentions tallow 
and parvaffine as sibstances whieh will serve for 
this purpose. Having covered his mertallie plate 
with a thin tilm of tallow or paraifine le then 
formed a phonautographie record therein after 
which the ucid was allowed to eat or etch a dine in 
the metal plate where the surface wus exposed 
nlong the line of the phonantographic record. 

In his patent No. 352,790. Mr. Berliner states 
that in the conrse of his experiments he liad found 


“that in place of lamp-black other substances 
may be used as a non-resisting mediin for 
receiving the original phonantogra phic record, 
and ~ have also found that among these sub- 
tanees are such as will resist the chenncal ac- 
tion of acids, but which offer uo perceptible 
mechanical resistance to the movement of the 
recording stylus. Upon this discovery my 
present invention is based, and it consjsts, 
broadly speaking, in producing a phonatto- 
wraphie record through a film of a suitable 
etching ground deposited npon oa travelling 
surface of vesisting material, such as qwetal or 
elass, and then subjecting said surface to the 
netion of a suitable etching agent, which at- 
tacks said surface at the places only where 
the etehing eround has been removed hy the 
recording stylus, | 
The etching ground which is fo serve us the 
non-resisting medium for the phonautographie 
record, LT prepare by dissolving beeswax, par- 
affine, or ofler like snbstanee in uw suitable 
solyent.”’ 


% 


Cros after describing a phonatrographic record 
traced in lamp-black, says: 
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700 “The lamp-black ean be replaced by a body etic se rs ast 
insulating an underlying metallie plate from | Nader 
the engraving action of an acid. In this ease 
the work of the stylus is inereased by the co- 
hesion of the insulating substance. Tallow 
paraffine, the varnish of @quu fortis, can 
serve. 

In this case an indentation is obtained which 
is only good for the repetition witha mouth 
piece, or with a solid point entering into the 
indentation and causing the sonorous body to 
vibrate.’’ 


* 


Now the method of forming a thin film of insu- 
lating material upon a metallic surface for the pur- 
pose of forming or producing an etched engraving 
was a common and well known thing at the date of 
the Berliner Patert in question. Mr. Berliner 
theretore deseribed in his patent simply a_ well 
known way of placing the identical insulating 
material mentioned by Cros upon the surface of a 
metallic place, forming a record in this material in 
- the identical way described by Cros, and then ; 

etching by the means of acids such record ina me- iit a 
tallie surface. / 
Tam not unnindtul of the statement contained < 
In the Berliner Patent to the effect that the film t SA aie 
npon the surface of the metallie plate offers no | 
perceptible mechanical resistance to the movements 27h 
8 Ju2 of the recording stylus, noram I unmindful of the  - | 
statement in the Cros Patent to the effect that the Ses 
work of the stylus when operating in the film in- © # |.» ., 
sulating the metallic plate from the action of the a Soe 
acid is greater than when such stylus is operating 7 Fo ahha 
i in a lamp-black coating. In my opinion it is a aay eat 
us matter of indifference as to which of these state- an Meee 
ig ments is correct, if in fact they are contradictory; oe Ceara ie aS 
| the fact remains that both Cros and Berliner men- “wn 
tioned purattine as the substance employed in form- 
ing the insulating coating for the metallic surface, 
: and whether this substance does or does not offer 
-@ greater resistance than lamp-black is to my mind a 
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unimportant so tur as determining the identity of 
the two methods deseribed, the one by Cres aud 
the other by Berliner. Cros certuiniy describes 
the method or process of producing a record of 
sound Waves In solid resisting material, that is in 
ametullic plite; and that method consisted in cov- 
evilig the surface of the metallie plite with a film 
of etching ground which was of the identical ma- 
rerial mentioned by Berliner as being employed 
by him in forming his film. Cros then made a 
phonautographie record upon and through the 
etching gronnd and then exposed the record to the 
netion of a suitable etching agent, that is an acid. 

This is precisely the process defined by Claim 1 
of Berliner’s Patent No. 352,790. 

XQ)304. Suppose it should appear that in the at- 
tempt of making a sound record in the manner 
suggested by Cros it is found that his layer of par- 
iffine offers too great a resistance to the style tro be 
penetrated by the same by the action of sound 
waves, aud that the reeord ean only be mace 
successfully or at all when the etehing ground is 
so exceedingly thin as to offer no perceptible me- 
chanical resistunee to the operation of the style. 
Would vou then still say that the Cros method is 
identical with the Berliner method 

A, Ishould say that if one nndertook to form 
a sound record through a film on the face of a 
metallic plate and fonnd that the film was too 
thick that it was obviously a good idea to make the 
film thinner, und that the method of clissolving the 
insulating material aud flowing it over a plate in 
order to procure a thin film on the plate Qwhich 
is the method employed by Mr. Berliner to obtain 
« thin film) was a well Known method of procuring 
just.such a thin film for etehing and other pur- 
poses. I should therefore say that when Mr. Ber- 


liner found that he needed a thinner film to carry 


out the Cros process than the one with which he, 


Berliner, had previously found to be too thick, 
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that it was a perfeerly obvious expedient to em- 
ploy a thinner film ant to obtain the thin film ina 
way at that time well known in the arts. 

XQ305. Of course you world have no trouble of 
showing that it was old in theart to make anetch- 
ing ground of beeswax or paraffine by dissolving 
these substunees and tlowing the solation over the 
plate. Please then point out such practice in the 
prior state of the art! 

A. Lhave not the data at hand which would 
enable me to answer your question, nor am [ able 
to answer it off-hand from memory. I think, how- 
ever, that I am not mistaken in my statement that 
this was a well known expedient at the date of 
the Berliner Patent referred to. | 

XQ306. Did vou ever learn that Messrs. Bell 
and Tainter have diligently attempted to make a 
Cros record and failed and gave it up in despair 
because they could not produce an etching film 
that offered no perceptible mechanical resistance 
to the action of the recording style, and at the 
sume time protected the plate against the action 
of the etchine fluid! 

A. I never ¢id. 

XQ307. At any rate, so far as yon are aware, an 
etched sonnd-record was nobly made for the first 
time by Mr. Berliner? 

A. I have no personal Kawa of any etched 
sound-record’ made either by Mr. Berliner or by 
anyone prior to Mr. Berliner. 

XQ308. Have you ever seen an etched sound 
record? 

A. Iam not sure, but I think not. 

XQ309. Your knowledge of etched sound records 
then is all derived from what yon have read in the 
Cros Patent and in the Berliner Patents or have 
you any additional information on the subject? 

A. Ido not now recall anything that I have to 
offer beyond what is found inthe Cros French 
patent and the art as the same is disclosedin U.S. 
patents to Berliner. 
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XQ310. This being the case, and not knowing 
anything yourself I suppose about the require- 
iments of making an etched sound-record, what 
made you so confident to say in your direct testi- 
mony in answer to Qs? 

“From this it will be clear that in more 
than ten years prior to Berliner, Cros had told 
the world how to etch exuctly this record in 
metal.’ 

A. Ihave fully answered this question in reply 
to XQ303, 

Adjourned to Wednesday, Sept. 20th, 1899, at 
10,30 a, m. 





Washington, D. C., Sept. 20th, 1899, 10.39. 

Met pursuant to adjournment 

Present: Parties as before 

Mr. Lyons continaes cross-examination of Mr 
Cameron. 

XQ311. In your direct testimony in answer to 
Qs, you are reported as saying thatin Defendants?’ 
Machine the reproducing style completely fills the 
record groove and contacts at all times with the 
walls of the groove on both sides. Yon then add: 


“The style does not move back and forth 
across the groove, but fits snugly therein so 
that the sloping walls of the groove act 
simultaneously on the opposite side of the 
style point and guide the same.’’ 


This is found on page 28 of the typewritten 
copy of the record, and you have elaewhere in 
your testimony said substantially the same thing. 
Will you now plese state how you ascertained 
thit the style fills the groove completely and does 
not move back and forth laterally within the groove? 

A. Tascertained this fact by repeatedly and care- 
fully inspecting the style when in the groove, us- 
ing a microscope for that purpose. I took a 
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cross-section of one of complainunt’s sound records 
and placed the point of the style in each spiral of 
the groove one after the other and found that in- 
variably the style filled the groove so as to contact 
with both side walls of the groove, Such contact 
with both sides walls of the groove wonld render 
it impossible for the style to have lateral move- 
ment across the groove. Of course Ido not wish 
to be understood as menning that the style did 
not follow the lateral sinnosities of the groove, 
but that it did not move within the groove. being 
prohibited from such movement within the groove 
by reason of the fact that it was held in contact 
simultaneonsly with the opposite sides of the 
groove. 

XQ312. Can you give nsan idea of the character 
of the microscope which you employed, anil how 
you illuminated the cross-section of the groove with 
the style therein when you made yonr obsarva- 
tions? 

A. Lused different microscopes and of various 
powers, and the light employed was both artificial 
and natural daylight, and direct as well as re- 
flected. 

XQ313. What magnifying powers did yon use, 
and please also state whether the microscopes 
which you used were simple hand lenses or whe- 
ther they were a combination of lenses mounted 
ina tube, and the latter mounted upon a stand 


for adjustment toward and [rom the object which 


you examined? 

A. I employed both classes of microscopes to 
which you refer, the greater number of my ob- 
servations and the greater portion of my work be- 
ing done with high grade microseopes mounted ou 
stands with tubes capable of adjustment as you 
have suggested in vour question. Varying powers 
of lenses were used. and I think the greater por- 
tion of the work was done with lenses magnifying 
fourteen diameters and thirty diameters, 
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XQ314. What was the foeal distance of any of 
these mirrosco}es? 

A. Tam not an expert microscopist, and the 
greater portion of my observations were made with 
the assistance of one who is anu expert miecroscopist. 
Sach being the ease I would not undertake to go 
into the minute aud technical details in regard to 
the microscope and its operation. 

XQ315. Did you, or did your expert assistant, 
monnt the cross section of the record with the 
style therein; and did you or did your expert as- 
sistant, adjmst the lenses for observation? 

A. In some of the cases the expert assistant 
mounted the record and style into position for ob- 
servation, and in others I myself placed the record 
and style under the microscope. The adjustment 
of the lenses so as to obtain the proper focus was 
one which I venerally did for myself. 

XQ816. In those cases when you mounted the 
cross-section of the record with the style therein, 
how did you hold the style in place in the groove? 

A. There were a variety of waysin which the rec- 
ord was placed in position under the glass, if this 
is what counsel refers to by mounting. In some 
eases the record was placed flat upon the support- 
ing table of the microscope and the style was al- 
lowed to rest theron, the style being secured in 
the reproducer head of Complainant’s Exhibit De- 
fendant’s Machine and the reproduecer being carried 
by the universally jointed arm of such machine 
which arm was in position on the machine exactly 
as it is when in operation for reproducing, except 
that it was necessarily swung slightly to one side 
in order to place it in position on the record under 
the microscope. 

XQ317. The cross-sectional plane of the record 
was therefore vertical? 

A. In the instance which I have just deseribed, 
yes, sir. 

XQ318. And the style was mounted on the re- 
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prodneer head just as it is inthe machine when the 
same is nsed for reproduction? . 

A, Xes, sir. 


XQ319. How far back of the cross-sectional tae 
of the record tablet was the style in the groove? 

A. The style was repeatedly examined, some- 
times considerably removed from the cross-sec- 
tional plane and at other times was bronght im- 
mediately up to the plane. Tsought to observe the 
style in every possible relation and position in the 
groove. 

XQ320. In this same experiment the tube of 
the microscope was then placed horizontally, was 
it not? 

A. During the course of my studies observations 
were made with the tube of the microscope placed 
ata great many different angles to the plane of the 
records which we were examining. I would not 
undertake to say that it was placed exactly hori- 
zontal, but it was placed approximately so a 
good many times, It was also placed approxi- 
mately vertical over the record and at numerous 
angles between the vertical and horizontal. 

AQ321. You mean that in the case where you 
had the plane of the cross-section of the tablet 
vertical and the style resting in the groove in the 
manner you have described, you observed the ob- 
ject thus formed with the tube of the microscope 
at different angles, from approximately vertical to 
approximately horizontal? 

A. Counsel must understand that the record was 
exnmined in a great many different positions and 
with the style in the groove at various points 
upon the record. Sometimes as I have stated 
immediately abutting the plane of section, and at 
other times so far removed from such plane that 
the section would not come within the field of 
vision. And furtherniore, while I have mentioned 
the record as being in some instances mounted on 
the table of the microscope, it must be remembered 
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that it was also examined when it was not resting  '~! : 
npon said trile, | 

i The record in various positions was observed y 
with the tube of the mieroseope turned at various 
angles to the plane of the record, such angles as T 
remember extending sometimes towards the 
vertical and sometimes towards the hori- 
yontal. The various positions of the tablet and the 
yarious angles ut which the tabe of the microscope 
was placed with regard thereto, weie resorted to 
for the purpose of veiwing the style in the groove 
from every possible position. The one thing that 
impressed itself most npon my mind as the result 
of these observations was that the point of the 
style was always fonnd to squarely till the groove 
with the sides of the style contacting with the 
sides of the groove, 

X¥Q322. When you here speak of the ‘plane of 
the record’? vou do not mean the cross-sectional 
plane, but mean, as Tunderstaud you, the plane 
of the surface of the record tablet. Am [ correct? 

A. You ave. me te 

2 ea XQ323. When von say that the style completely eR Se 
é: filled the record groove and contacted with the kK OS en? 
lateral walls, vou do not thereby mean to say that 
| it did not contact with the bottom, or do you mean oe 
=| a a to say that? Saher ae 
: A. The groove is approximately V-shaped with 723 | co Me Sp ok as 
a slightly reunded bottom. A style makes con- ea 
tact with the groove, extending continuously down a ee 
the wall of the groove on one side along the bot- eit ae ia 
tom aml up the wall of the other side. ey eee 
XQ3z4. Did it never oceur to you that it was | Baber tae 
rather strange that a groove that is fornied by the a 4 
etching action of an acid, or is an exact repro- 
duction of the same, should be fitted so nicely by a 
style that is made mechanically; the style being 
made perchinee in England, and the groove being 
etched somewhere in the United States. And did 
it not occur to you that if was a strang coin- 
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cidence that the fittnl and uneontrolable aetion of 
an etching fluid should accommodate itself so 
nicely to a form that is shaped mechanically by 
the hundred thousand ov by the million? i 

A. It did nof, 

XQ325. Will you please point out that part of 
the drawing of patent to 8. Tainter, No. 341,288 in 
suit, which illustrates best the construction detined 
by claim +44 of the said patent? ? 

A. The constinetion defined by claim 44 of the 


patent referred to is best illustrated in Figs. 11, - 


12 and 15, sheet 5 of the drawings of that patent. 

XQ326. Referring now to these figures of the 
drawings please state by what reference numeral 
the ‘‘flat metal spring "* referred to in claim 44 is 
marked? 

A. Reference numeral 359, 

XQ327. This spring 859 is, as far as I ean see, a 
tlat spring fixed at one end to the body of the re- 
producer and extending radially darallel with the 
face of the dinphragm toward the center of the dia- 
phragm. 

Am I correct! 

A. You are. 

XQ328. What function does the patent ascribe 
to that spring #350? 

A. It serves to hinge the style to the frome of 


the reproducer head. 


XQ329. Now please point this out from the 
specification? 
A. The specification states, commencing at line 


66, page 6, that the reproducer has a style 357 . 


fastened to the end of flexible strip 358 so as to 
project beyond both edges of the strip like 2 ham- 
mer head, the outer end of this style rubs over the 
recorded tablet aud the inner end presses upon a 
flat spring 350 fastened at the lower end to the 
frame 350 of the reproducer. The strip 358 is soldered 
to the spring which by bending where it is at- 
tached to the frame 360 allows the style and stvip 














es tie 
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iu be moved in or ont and thns serces fo hinge the 427 a rey 
same tu the frame. 
=) XQ330. It seems that vou have vot fully covered 


the fnuction whieh the patentee ascribed to the 
spring 859. The patent says with respect to said 
spring. 


“The diaphragm 862 of hawt mbber sbont 
seven one-thousandths (7/1000) of an inch in 
thiekness, is pressed against a conieal seat in 
the face of the frame 860 by means of the 
spring 359, between which and said diaphragm 
is a little block 363 of cork. It serves the 
double fnnetion of pressing the diaphragm 
ngainst its seat, and also, of communicating 
vibrations to it.” 728 





This is fonnd on page 6, lines 53-01 of the pat- | | ee 
ent. Twill now ask you whether the spring whieh 
you have found in complainant’s Exhibit Defend- 
aunts’ Machine hus the functions which are aseribed 
to the spring in the patent by the passage whieh | : 
have quoted? 
A. The sentenere beyinning line 8), page 6, | 
(el ee which you have quoted in your question refers by | bie ee 
the prononn it at the beginning of the sentence to | a ae 
the block 353 of cork. It is the block of cork | | Sea 
“e whieh serves the double function of pressing the Fd Sti dae 
diaphragm against its seat, and alse of communi- | 
cating vibrations to the diaphragm. Continning . eG a | 
the patent says: **Cork is used because itis light avy a 
ag und conveys Vibrations well.” The patent further . | 1 a e 
states that the cork ean be secured by cement or . Negag tae 
otherwise in the position whieh the adjuster or Sees Sete 
maker of the instrument may determine. Itis I : Peele Beek: ae Fs 
think, however, undoubtedly trac that the vibra- i ie 
; tions are conveyed from the style to the diaphragm 
i not only through the cork but through the springs 
. as well, and the spring acts through the cork to 
= hold the diaphragm in position, as stated. In de- 
, sevibing the modified form illustrated in Pig. 15 
the patent describes the metal button 384 as being 
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730) sed rather than ihe cork piece 868 of Fig, 11, and 
Sys: 
“This button bears upon the hard rabber 
diaphragm 302, and serves to communicate vi- 
brations from the style to if.’’ Lines 121- 
123, page 7. 
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The spring in Complainant’s Exhibit Defend- 
anut’s Machine has the function of conveying vibra- 
tions from the style to the diaphragm, but the 
diaphragm is clauiped in the head independent of 
any holding action of the spring. 
XQ331. And if this spring in Defendants’ Ma- 
chine has that function, then, of course, if this 
731 spring were cut away no vibrations conld be 
transmitted to the diaphragm. Wouldn’t this 
follow from what you have said? 
A. The spring forms the support for the style 
and the means by which it is attached to the dia- 
phragm head. If the spring were cut away it 
would of course carry with it the style. 
XQ332. Of course you do not mean the style, — 
you mean the style carrier? ' 
A. In Defendants’ Machine the immediate point | 
constituting the style is fastened in a socket by a 
means of a set screw which soeket is supported SS ope 
| on the frame or head of the reproducer by the 
~~ ag spring, the spring being connected on the other ) 
side by means of a practically rigid connection . | 7 7 
with the diaphragm. It would of course be possi- : Bane 
ble to cut the spring away from the reproducer Perr: 
head and also from the socket in which the style x 
ir, ; is attached, leaving the socket and rigid eonnec- 
, tion fastened to the diapliragm. I do not think, 
however, in this condition that such vibrations as 
tae occur in the practical reproduction of sound could 
be transmitted from tle style tothe diaphragm. 
XQ333. Now suppose you did the same thing 
~@ with spring 359 of the patent, would there 
ch, still remain a rigid connection between the 
diaphragm and the style —or would notin that a 
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ease the diaphragin and. the stvle tumble our of 
the apparainis, or it prevented from jan sling out 
by the guard 364, they wonld ratrle about withia 
the same? 

A, IT think the result in’ either construction, 
whether that of the patent as shown in Pig. 11, 
orin Fig. 15, or in Complainant’s Exhibit Defend- 
ants’ Machine, would be the same, viz.. i¢ would 
render the reproducer inoperative as un reprocducer, 
In the absence of any clamping rine to hold the 
diaphragm in position in the head of the repro- 
dueer. the result would be to cuuse the diaphragm 
to be Joose in its seat between the reproducer head 
and the guard 364. The only reason why the dia- 
phragm in Complainant's Exhibit Defendants’ Mna- 
ehine would not be loosened from its seat in the 
same way, is that a common and well known 
clamping plate is employed to hold if in position 
in the head of the reproducer, [do not, how- 
ever, regard the presenee or absence of this elamp- 
ing plate ns inany way affecting the principle of 
the construction defined in Claim ++ of Patent No. 
341,288 in snic. Whether this clamping plate is 
present or not, Conplainant’s Exhibit Defendants’ 
Machine shows the flat metal spring interposed be- 
tween the style and diaphragin, and forming a 
yielding connection through which the reproduced 
vibrations are transmitted, said spring having a 
practically rigid connection with the diaphragm, 
as demanded by the terms of said elnim, 

XQ334. Now, Mr. Cameron, you have at one 
time in the course of your examination, said that 
yon are not called upon and that itis not your 
function asa withess to suave a claim. This be- 
ing the ense, please stute whether in Defendant’s 
Machine if the spring whieh yon have therein dis- 
covered be cut in two, or cut away, there would 
not still remaina rigid connection between the 
diaphragm and the stylus, and whether the din- 


phragm would not still remain in its proper posi- 


tion just as before the spring was cut wway? 


733 
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i 7s) eae A, The diaplvagm would remain in its position 
Withont regard to whether the spring were or were 
| not cut in two. becatse of the presence of the 
| clamping plare which aets to hold the diaphrugm 
in position, The style would be connected to the 
| | diaphragm if the spring were cut in two, but as I 
have before stated, Lam of the opinion that this 
would render the device practically inoperative 
u8 @ reproducer. teferring to Fig. 15, of the 
Patent No, 341,288 in snit, I would state that if 
the spring 359 were cut in two immediately below 
the parts marked 383, that there would still re- 
main a rigid connection between the style and the 
diaphragm in substantially the same way as there 
would remuin a rigid connection between the style 
and the diaphragm in Complainant’s Exhibit De- 
fendants’ Machine if the spring in that constrne- 
tion were cut in two. These are the facts of the 
case in the two constructions, though T am wholly 
unable to understand what possible connection 
such factscan have with my statement. that I do 
not feel called upon as an expert witness to save a 
claim. Iregarditas my duty to state facts aa [ 
view them without regard to the effect upona Fy j 
claim, one way or the other, and [ wish once for a? ea 
all to state to connsel that while lum ready and Detar os 
willing to answer civil, questions having legitimate Wad 
io . 733 bearing upon this ease, that I do resent hiseon- i¥ Faull 
tinued intimations and insinuations as to my mo- ) a3 
tives in making my answers. RO ek 
| : XQ335. If yon cut away the spring 359 in the od Sy 
; manner you haye just stated, what will maintain 7 ¥ ne 
the rigid connection between the stvle and the Nah an 
diaphragin? . ween 
A. Referring to Fig. 15, 384 isa metal button 
with the style soldered ina slit therein, the style be- 
ing also connected by solder to the Spring 359 at 
the Point 383. The metal button may simply bear 
against the diaphragm under the intuence of tne - 4 
Spring 359, the button being held in position by 
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friction, or it ean be secured by cement or other- 


wise, as is clearly indicated im the pated!’ wher 

Bs deseribing the use of the cor block rather than 
the metal button in the same position, With the 

metal button cemented to the diaphragm aud the 

j style soldered to the metal bniton, (here world be 
precisely the same connection between the style 
and the diaphraym as is fonnd in Vomphinant’s 
Ixhibit Defendants’ Machine, that is, there would 
be a rigid part to which the diaphragm was 
seenred, said part being cemented to the dia- 
phragin. 

XQ336. But the metal button is uot described in 
the patent as being cemented tothe diaphragm 740 
and even if it were as you suggest that it might be, 
still the diaphragm, the remainder of the Spring 
359, and the attaehed style wonid then, as one 
connected structure, tamble about. [fs this not so? 

A, The button in Fig. 15 corresponds to the cork 
block of Fig. 11. and the patent clearly stiutes, in 
lines 97 to 100, page 6, that the cork bloek may 
be seenred by cement or otherwise in position 

r on the dinphragm. In the absence of any elamp- 
ing means, and none such are show. though it 
was a well known expedient, the diaphragm with 
| the attuehed buttou, style and severed section of + 
wii the spring 359, as one connected structure, would 54 
be loose in the diaphragm seat. | ; 
XQ337. I suppose you have noticed that in case : Fe a 
of the structure where a piece of cork is ised tn- i 
stead of a metal button, the patent suggests that it 
may be secured by cement instead of being held - « 
by friction, because unless if be secured by 4) 5 Br Meee 
cement or otherwise, it might not remain in the 4 
position to which it has been adjusted. Now in 
the case of the metal button, you must have 
observed that it is soldered and thus securely 
fastened to the spring 359 and to the thin metal 
plate 382 which constitutes the stvle. Does it not 
follow from this, first. that the patent does not say 
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742 «that the cork piece is to be cemented to ths dia- 
phragm, but rather snygests that it be cemented to 
the spring 359, and, second, that there wonld be 
no sense at all in cementing the metal button to 
the diaphragm since it is already soldered in the : 
position which has been selected for it? 
A. Ido not understand the specification as stating 
that the cork block is not cemented to the dia- 
phragm. The patent clearly stating that it can be 
secured by vement or otherwise in the position 
which the maker or adjuster of the instrument 
muy determine. It seems to me perfectly clear 
that when describing the modified construction 
shown in Fig. 15 in which the metal button is 
used, that the inventor did not feel called upon to 
again repeat the statement that the button which 
eorresponds to the cork block of Fig. 11 could, if 
Boe desired, be cemented to the diaphragm. Further- 
more, [observe that claim 44 which undoubtedly 
is meant to define the constrnetion shown in Figs. 
11 and 15, states that the spring has a practically 
rigid connection with the diaphragm, thereby 
very clearly indicating that the spring is not only 
connected to the button, but that the latter is con- ne 
nected to the diaphragm the button thereby form- 
ing the ‘‘practically rigid connection.”’ 4 
AXQ838 I suppose vou will agree to the proposi- 3 
744 tiou that claim 44 is intended to cover also the 
| construction where the little piece of cork is ce- ° 
4 : mented neither to the diaphragm nor to the spring a Mae 
309; and that consequently the ‘‘practieally rigid Rete) See ona 
connection’? of claim 44 does not varry with it the ~ Receheeig Ieee ak pt pe 
idea that the cork is cemented to the diaphragm? esr One| Rise 
A. IE should not regard the spring as connected 
to the diaphragm in the structure where 2 piece of 
| ; . cork is loosely interposed between said spring 
and diaphragm, and [ should only regard claim 
44 as referring to that construction whetein the 
— cork block is used in case the cork block was 
| cemented in position to the diaphragm and the ie 
spring as well. 
| 
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NO The spring S39 beime peacitteal foo the Th "i 
diaphragm weld vibrate im the suaye qbame tes , , 
S chee diaphram? 
The spring ean be bent or texed independent 
; ly of the diaphragm by renson of the feel that the 
style, especially in the eoustraction shown on Pig. 
11, bears upon the tongue of the spring beyond 
she block 363 of cork; and this cons:rnetion is 
designed forthe express purpose of gocing the 
sing a movement independent of the dinphonem, 
chereby avoiding certain foreign vilutions which 
rvoduee serntching moises in connection with the 
reproduction. TT hardly think it is eorrert to 
stute that the spring and the diaphinem vibrate in 74g | 
the saine plane, G 
XQ340. Well, I suppose you have mo doubt that : 
the diaphragm vibrates in a direction at vight 
unules to its phine, und that the spring also vi- 
brates ina direction at right angles te the pline of 
the diaphragin : , 
A. The diaphragm nndonbtedly vibrates in a di- 
rection atvight iwiuigles toits plane. but whether 
2 the spring would vibrate at right angles to the 
a: ~ wane of the diaphragm or not world depend 
upon the thickness and position of the eark block 
or the metal button. T think that the tongue of the 
=) spring as shown for example in Fie. 117 would _ 
vibrare ina direction which would possibly be not (AT 4 
at right angles to the plane of the linydiragn. a 
NXNQ841. Please make this point clear if you q 
ean; and in your answer take note of the fact that 
the spring extends parallel with the diaphragm 
and radially across it. If you ean, T wish you 
would explain in a manner that it tay be under- 
stood by the Court, how it is possible that sneha 
spring should vibrate in any civection diilerent 
| from one that is at righr angles to the face of the 
i diaphragm 
~~ A. If the spring were exactly parallel to the face 
of the displisem, uml if it vribrate:] ssa whole 
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7483 with equal amplitude in all its parts. then fr 
woukl vibrate In a direction perpendieular to the 
face of the diaphragm. But the parent does not i 
state that the spring is parnilel to the fare of the 
diaphragm, thongh apparently it is nearly so. 

The vibrations of the spring, however, are ereatest 
in that portion of the spring, projeeting beyond 
the cork block 303, and these vibrations would be 
toward and frou the face of the diaphragm ina 
plane which is substantially perpendienlar to the 
fuce of the diaphragm, buf any single point of the 
spring wonld move on a line within such pliene 
but not perpendicular to the faee of the diaphragm 

=49 but substantially in an are. 

XQ342. It couldn’: do this, could it, if the cork 

piece or the metal bottum were both soldered or 
cemented both to the diaphragm and to the 

spring? 

A. [see no reason why if could not, 
XQ348, Do you mean to say that the point of 
the spring ‘to which the cork is cemented, the 
cork being also cemented to the diaphragm, could 
Vibrate in any other path than the corresponding 
point to the diaphragm! n rt 
A. By observing Fig. 11] it will be seen that the 4 
| cork 1s not cemented to the point of the spring, . | 
~ _ but that the spring is allowed to project some dis- 

0 tunee beyond the cork the latter being adjusted in 
order to get the proper length of the spring pro-. : 
jecting beyond the cork, which is found best suited 
to absorb the vibrations which are thonght to pro- 
duee the seratehy noises in the reproduction. In 
the construction shown in Fig. 15, in which the 
jnetal button j54 is interposed between the strip 382 
with which the style point is integral and the dia- 
phragm, the same result isaccomplished by reason 
of the length of the arm 382 which sets to absorb 
the foreign vibrations in the same manner as the 
tongne projecting beyond the cork, as shown in 
Fig. 11. 
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N44. Broa all thar you laiwe snicd in this re- 
sper. Po siupnse von mean to indieate that the 
spring uaa does not vibrate in a phiveat right 
unutes to the plane of the diaphingm, or does not 
irogecher vibrate inosucli plane. [Ts this what you 
meni ro convey?! 

A. J huve already stated in ny wiswer to XQ24] 
fin’ fhe vibvations of the spring would be fowsrd 
anel “rom tie face of the diapheaem in a plune 
whieh is substantially perpendien! ie tothe face of 
the diaplragm, but thatany sing! point of the 
spritig would move on a line within such, plane, 
bat not perpendicwar to the face of the diaphragm, 

NOi45. Now please state whether the spring 
which you have diseoverad in Coiiplainaut’s Ex- 
hibir Defendkints’ Machine does or does mot extend 
at right anules to the face > the dinpleagim, mud 
eousegenutly Gf it vibrates, it must vibeste ina 
plane perpendi¢ular to ‘ae in which che dia- 
phing rmivibrates? 

. TP think your question states the position and 
Dp oo is St i of the spring corvectly. 

NQ34 ‘hie patent also says on page 6, lines 126 
and oot pi will be observed that the diaphragm 
is strained by the spring,’? Will you state 
whether the spring whieh you find in’ Defendants’ 
Machine also strains the diaphragian? 

A. Teunnot state that it does, 

XQ347. Suppose you substituted for the spring 
859, a rigid metal bar. © Would, under such eondi- 
tions, the funetions which are ascribed in the pat- 
ent to the spring be performed? 

A.-T do not think thar if the portion of the 
spring which projected beyond the cork biock were 
absolutely rigid if would serve te absorb the 
foreign vibrations in the manner suggested in the 
patent. Tt would, however serve as a menus through 
Which the vibrations of the style corm be trams- 
mitted to the disphragm, 

NQS4s. Would it also hold the dinplragm in 
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its sent aud wonld ip strain the diaphragm aid 
wonld it act asa hinge to the stylet 

A. With a eork block of the proper size it rer- 
tainly might vet to hold the diaphragm to its seat 
nnd to pinee astrain thereon, [ do not think, 
however, that in the absence of any Hexibility, it 
could be properly said fo aet asa hinge for the 
style, 

XO349, Sapposa you did the same thing with 
Defendants’ Machine, thar is to say, that you 
made the strueture of which you have spelen as 
a spring three or fonr tines aus thiek us it is. 
Contd it then be called a hinges 

A. Tf the part were left so that ir had any 
flexibility, I think it would act as a linge to con. 
nect the style with the reproducer head. 

XNQ350. T suppose you would eall ita hinge 
even if it had only the millionth pact of am inch 
Hlexibility! 

A. The term hinge is used asindieating that it 
isa connection between the style and the repro. 
dneer head which permits the former to turn with 
reference to the latter. If the connection tlexes 
soas to permit this movement, T should callita 
hinge. 

XQ351, Of course, yon know that there is no 
such thing as unabsolutely rigid body, and you 
would therefore eallany structure, ua matter how 
rigid, a spring ora hinge? 

A. I would not. 

XQ352. Where would you place the mit? 

A. ITworld place it at the point where the eon. 
nection failed to ilex to auny practieal extent. 

NQ352. And low would vou determine the 
practical extent in such a structure as is shown in 
the patent in review orin such a structure as 1s 
represented by Defendants’ Machine? 

A. Tf it were such as to prevent the style from 
having any movement relative to or Independent 
of the diaphragm Twould call ita rigid connertion, 
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but if it would ilex snfficiently toullow se style to WOT 
haveany morenents independent of the dinphragm 
dl orto absorh any of the vibrations of the style, T 
shoult regard it as flexing to a prnetien] extent 
nud sufficient to bring it within the scope of pat- 
ent No. 341,288. 
Adjonrned to Thursday, September 2isr. 1899, 
AT TOS a. IH 


Washington, D. C., Sept. 21st, 1880, 
ytheH) ay MA, 





Mer pursuant to adjournment: 

Present; Parties as before. oo 

Mr. Lyons continues eross-examination of Mr 
Cameron, 

AQ353. Prom whar von have so far said, as to 
the function of spring 359 in) the reprodueers 
shown in the Thinter Patent No. 841,¥83 in suit. 
it seems tliat the spring serves: 

Ist, Asa hinge. 

2d. Asu means for pressing the diapliragm tu 

. its sewr. 

3d. Forstraining the diaphragm, 

4th. Por absorbing small vibrations and: 

oth, Por reducing the loudness bur increasing 

7 | the clearness of the reproduced sonnds. Will 
you please state how many of these frnerions vou 

are willing to ascribe to the structure in Delend- 

wunts’ machine ro which yon have referved as a 

spring! 

The strueture in Defendants’ Machine to 
whieh L have referred asa spring, and witieh isa 
spring, is the piece attached to the cirenmference 
of the reprodiver head by a serew, the said pieces 
being of metal about one-eighth of an inch thick at 
the point where the screw passes through the same 
amis then reduced toa very thin blade approxi- 
mately about one-sixty-fourth of an inch thick be- 
yond which ir is again enlarged and lias formed 





: 


a! 






















ai = hg " ad j -, . | " , " 7 5 ¥ mm uae ee 
= be et ae a ae ’ Pia ie Bf r a ‘ Wiig 7 ios " cup cs iS wire Ti "1 
pat Jie She Ae eA, jigs * 
eS a ati 8 bf pte ny Mal Pe eal 
iy ; Wh nat & ' ian 7 ce a Nd ewe 
; _& r . . aed ame ng 2) 7 ' il. ml * . ms “ a1 ht ar t i. 
‘Thy eS if'w: Plaine 5 r tie Pies i Pike ea Se heel 4 
_ fe 7 it ey is alt Aealg ; Fs) ut hae ta 
* As. * "ie é at eas oe ie ee I eae Oe eH i Sanh At nt. . ne i # wy ae ee ray _ _' iy a f sane 
ey r of Po hi r . ae ids, r } . aT i : 
- F “ a met Zz ‘> #5 en a he 6 kU eee ee el eh ? r ic at + LAr i 8 hy : ae 4 ‘ai CUE. : af 
rR ters lt aoe cae | he e i h s" he Re ay. é NPE wide ad Ay Pa : 5 ie 1 ie Ae gy pe eet, By 4%" 
Ly a ; 4 “Lee eo ee ee Le Mo Pe |b a 2 A ie la PR iy ge pk ee 2% > fe 
i i < f —_ ‘e o hey ed erg . * a 7~ a mah 4 . : at x F hans x i) ‘ . 7. ] a " “4 * 4 é 4 t : & . nS if ai ‘ —— ; a ~ " * “ aasileg® — 
oe ‘ a." * Pa 340. Fe ‘ % ‘ ae a= =o . be oy : + by xy 5a oe a . . 3 “ j 4. J te ite _— oe 2,4 toe S77 J .. = bye aT 2 15 
‘ we - i a, ‘ "” > er, a beg he ty a eb Te to) | Po +: 
a «me F © y a i % Fa as aj. J | p 4 oy oe Fal 
; i} fe ay J a3 i i ay We ' 2 14 ai 
4 Pw ‘ a x ata Pus gio »~ ead 
MW <a i if. 4s a = 5 1 {ee p i - - i if (? 
Print {3 Cty Fe ak: | a Pt ' 
. % y ' | j j : il 4 +i a s . ¥ 
' : | ¥ ao a. a - 
t t i 1p \ ry a i. na 
b hy, 4 , £ ee) . a 
F, i 4 ¢ ‘ - i 4, ue +2 - ~ hee 





254 Shelton T, Cameron, 


760 therein the socket inte whieh the style is seenred 
byasnitable ser screw. This thin blade portion 
witiehis, [ say, aboutonesixty-fourth of an ineh in or 
thickness, constitutes the spring. This spring 

has the following fuuetions, the same as does the er 
spring in the Tainter Patent 841,288 in suit, viz.: it i | e 
nets as a hinge; it will cetrainly tend to absorb y 
small yibrations; and wil] thereby in the same 
manner us the spring of the Tainter Patent tend to 
rednee the toudness while possibly increasing the 
clearness of the reproduced sounds... As I have 
heretofore stuted, it does not appear fo achasa 
means for liolding the diapliagm to its seat, the 
diaphragm being clamped by suitable clamping 
plate. Whether or not it acts as means for strain- 
ing the diaphragm will depend entirely upon the 
adjustment of the latter in connection with the 
rigid arm which extends from the spring and is 
connected directly to the diaphragin. 

XQ354. In the Defendants’ Machine the style 
holder is directly secured to the diaphragm. Is it q : 
not? 

A. There is a substantial rigid connection be ‘74 
tween the style holder and the diapliagim. é 

XQ355. [s there anything intervening between 
the style holder and the diaphragm? 

A. There is. The style holder, as [ before 
762 stated, is in the form of a socket supported on the 

end of the spring which is screwed to the edge of 
the reproducer aud said socket is connected by a 
suitable av with the diaphragm. 

XQ3B56. Please inspect more accurately Defend- 
ants’ Machine and state whether \t is not the fact 
that the style holder extends asa solid little rod 
from the center of the diaphragm, radially across 
the reproducer lead, terminating a little distance 
beyond the edge of the same and there formed into 
a socket, said socket end passing throneh a little 
head or boss which has formed upon it, inone piece 
therewith, what vou have called the spring, anda 
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set screw passing throngh the boss and socket for 
fasteuinyg a stvla in the socket. 
a) A, IT think youn llave stated the construction 
correctly. The fact, however, that the style holder 
' and the rigid connection, es well as fle spring sup- 
porting the sime are formed integrally, does not 
deprive the spring of its function as a spring, the 
socket of its function as a style holder, nor the 
solid little red of its function asa rigid connection 
between the spring and diaphragm, 

XQ357. But since the stvle is fastened in the 
socket of the style holder, and sinee the style 
holder extends backwardly to the venter of the 
diaphragm, and is directly connected thereto, how qe4 
mun you say that the spring is interposed between 
the style and diaphragm, and forms a yielding 
colnection between the style and the diaqlirncm, 
as demanded by celui 44 of the patent here under 
consideration? 

The difference between us is apparently a 
mere cdifferenca of words. The stvle is un- 
doubtedly attached to a spring, which spring hasa 
practically rigid connection with the diaphragm 
and is between the st: °c and the diaphragm. | 

NQ358. Does the spring form a yielding connec- = 
tion between the stvle and the diaphragm us ‘ms 
manded by elaim 44? 

A. It certainly does, 

XQ359. Then if vou cut the spring away there 
would be no connection between the style and dia- 
pliragm? 

A. That does not necessarily follow by any 
mens. 

XQ360. But if you ent away the spring in either 
of the forms of the reproducer shown in the 
Tainter patent, would there still bea connection 
between the style and the diaphragm? 

. There would. The wording of claim 44 of 
the Tainter patent, you will observe. does not 
) detine the spring as being connecterl to the style 
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766° and to the diaphragm.  [t merely forms a connec: 
tion or support whieh wonld vield to the vibratory 
netion of the styia. Pefarring particularly ro ig, 
15 of the ‘Tainter Patent 541,288, if will be ob- 
served that if the spring 359 were cut off or broken 
at the point where the index leading from the 
numeral 35) touches the spring, that the stvle 
would nevertheless be connected to the diaphragm 
by the metal button 354, exactly as the style in 
Defendants’ Machine would be connected to the 
diaphragm by the rigid arm which vou term ‘a 
solid litte rod,’ if the spring upon which the style 
socket is mounted were broken. 

XQ361. Yon here assume, [ suppose, thar the 
metal butron 884, is cemented to the diaphragm, f 
and under this assumption, whieh is not predieated 
in the patenr, youn have said that when the spring 
iy cut, the diaphragin and style and the remainder 
ef the spring will be loose in the reproducer head 
and will rattle about in the same. Conseqnently 

may you say that there will still be a connection . 
between the diapliagm and style when the spring 

is cut, then you assume that the metal button ’ \ 
834 is cemented to the diaphragm. Is this so? Q % 

A. Icertainly regard the metal button 354 as q 
being cemented or otherwise seeured to the dia- 
phragm, asthe patent says the cork intervening be- 
tween spring and the diaphragm may be, if pre- 
ferred, i have heretofore pointed out that in the 
modified consiruction of Tig. 15 the metal button 
384 is the equivalent of the cork block 863 of Fig. 
11, which the patent expressly states may, if pre- 
ferred, be seetired by cement or otherwise. 

XQ362. Now, Mr. Cameron, you have so far as- 
sumed that the spring 250 is ent at a certain point. 
Now assume that if isenut away entirely; every 
vestige of it is removed. Would then there still 
remain the connection between the diaphragm and 
the style? 

A. In the form of the invention illustrated in 
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Fig. 15 of the Tainter Patent there would. The 769 
stvle would have an arm extending to and soldered 
fast to the button 388!, which as I huve before 
stafel is eemented to the diaphragm. eect 
< XQ363. Then in that ease, the diaphragm and Ste 
the style would be loose in the reproducer head 
and if the latter be shaken by hand the two, if 
eonnected at all, will tumble about like a pea ina 
ehild’s rattle. Is this not so? 
A. The diaphragm would not be held to its seat 
hy the spring of conrse, if the spring was removed ; 
but in the vet of reproduction with the weight of the 
veprodnee:(head bearing down on the diaphragm 
and the point of the style directly in contact with 479 
the record, the diaphragm would not rattlearound, 
as you express it, thongh I think its function asa 
reproducing diaphragm would probably be serions- 
lv injuved, if not destroyed. 
XQ364. Yon have not yet answered ing question, 
Please state whether or not when the spring is re- 
meved, and the reproducer head is moved abont, 
the diaphragm and style, if they shonld remain 
counected, wonld tumble about like a pea in a 
@: child's rattle? 
A. The diaphragm would certainly be loose on 
its seat. i- 
XQ365, The specification of Patent No. 341, 
214, is supposed, is it not, to express the under- 771 
standing of C, A, Bell and 8, Tainter of the ap- 
paratus there described? 
A. [think it does. 
XQ366. You have heretofore experienced some 
difficulty in admitting ‘that the reproducing style 
shown nnd deseribed in Patent 341,214 has a finer 
point than the recording style. Will you now 
please refer to Patent 341,288 in snit, page 6, line 
72 to 75. You will there find the following: 
‘The outer end of this style (which should. 
be somewhat more tapering at the point than 
the recording style) rides over the record or 
tablet.’ 
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253 Shelron T Cumeron, 
772) And referring to pave 8, lines 85 to 93 you will . 
there find the following: , 


*Proferably the grooves are so eloge to- 
gether that the ridge between them tapers to 
an edge on top, so that noamtter where the 
reprodneer may be placed the stvle will enter 
the epoove, aud being free to move sidewise 
will, owing to the sloping sides of the groove, 
penetrate to the bottom thereof unter the ae- 
tion of eravity.”’ 

Does it not appear from this that Mr, S. Tainter 
certainly had the coneeption that the reeord 
groove wns wider than the reproducing style. that 
the latter would slide down the sloping walls of 

773 the same and contact with the bottom of the 
groove, and being narrower than the groove. would 
not contact with the sloping walls 

A, The patent to Bell & Tainter 341,214, was 
filed June 27, 1885. The patent to Tauinter 341,- 
288 was filed some six months later. T[ have stated 
in connection with Patent 541,214 that it was not 
necessary that the reprodneing style should have 





a finer point than the reeording style T have ) 
yointed out that in the record groove of the com- "is 
mercial records made under the Patent 341,214 in % ¥ 
suit, the groove is in cross seetion substantially in 4 
the are of acirele and that it varies greatly in % 
274 width, the width in fact varying with the depres- . i | 
~ sions and undidations representing the sonnd 
waves, and thet the reproducing style or point is : 
a substantially spherical one so that if contaets : 
with the entire cross-section of the wall of the | 
groove whether the same is narrow or wide. I | 
‘have not stated however, that the reproducing 7 
style may not be finer at its point than the reeord- 3 
ing style, and in the particular construction | 
described in the Tainter Patent 841,285, Mr. 


Tainter appears to have been of the opinion that 
the: reproducing style shonld be somewhat more 
. tapering ut its point than the recording style. I 
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Ghserved in the passage whieh von quoted from 174 
age G, Tne 72 to 75, of the Tainter Patent 341,- 


©: 28S, an expression which will assist ju an under- 
standing of the term “reeord’’ to whieh some of 
: your previous ynestions refer, This quotation 


sfates that the style *‘rubs over the vecord or 
fable’ thereby very clearly imdtenting that Mr. 
Tatnter recognized the tabler with a sound ereove 
eut therein as being ryoperly deseribed by the 
worl record.’*  Refirring to tliat portion of the 
specification of the Tainter Parent 341,288 from 
which you quoted on page 8 aud s-ferring more 
especially to parts thereof imiiediately preceding 
unl following your quotation, I find the follow- 176 
ing, lines 83 to 8d.which immediately precede your 
quotation: 





“Tr is then released, and the reproducer, 
| falling forward, brings the style into contact 
with the reeord,”’ 


Tt then proceeds to state that the style will, in the 
preferable construction, enter. a grooye and? by 
renson Of its freedom of lateral movement move 
down the sloping sides of the wroove. The 

{§ sentence Immediately following that quoted in 
your question and conmmencing at line 3, on page 
Sis as follows: 


“The fly wheel being tured at abous the 777 
speed used in recording, the reproducer w/// 
Sollow the spiral qroeve ent ly the recorder, 
and will be acted upon by the ineqnalities or 
irregularities of the’ record aud made to re- 
produce sonnds or sonorous vibrations similar 
to those which aeted upon the recorder to pro- 
duce said) inequalities or irregularities in the 
groove.’ 
From this it will be apparent that Mr. Tainter 
recognized the faet that the reprodnucer will ‘*fol- 
~ Jow the spiral groove.”’? and this is doubtless the 
correct explanation of what was meant in Patent 
41,214 in snit, by the expression “follow the 
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778: record,” und not, as suggested in one of your 
previous qiestions that “by follow tha reeord’’ is 
; neant to sii!» down the wall of the record groove. 
Purtherniore, it has been suggested by some of 
your questions (lat the word “record” referred to " 
the undulations and depressions or other ir- 
regniarities cnt by the recorder in the tablet and 
corresponding to the recorded sound wares, The 
sentence in the Tainter Patent 341.288 which I 
have last quoted, shows, I think, that Mr. Tainter 
regarded a sound record asa tablet with a groove 
formed therein having inequalities and ir- 
regularities und that when he used the word “re- 
779 cord’ that he referred to such tablet. I would 
particularly point out that Mr. Tainter speaks of 
the ‘‘ineqnalities or irregularities of the record, 
and not the inequalities or irregularities constitut- 
ing the record. Furthermore, in lines 106 ¢f seq. 
of page 8, I find the following: 





“By these alternating movements, repeated 
for each ascent and descent in the record, 
and corresponding in extent and rapidity with 
the length and slope of the sseent and 
descent, the diaphragm is thrown into vibra- t 
tions corresponding in form to the sonorous 
vibintions which caused the irregularitites or 
Inequalities.” 


*.— 


720 It will be observed that Mr. Tainter here re- 
ferred to the irregularities or inequalities as an 
. ascent and descent, “/n the record,” thereby 
clearly indicating that he did not use the werd 
‘record’? as meaning the ascent or descent them- 

selves. 


4 By counsel for Defendant: 
Objection is hereby made to the forego: | 
ing answer of the witness as irresponsiye, 
unéalled for and volunteered. There was 
nothing in the question that called upon 
the witness to explore the specification of 
* Patent 341,288 in suit, with the view of de- ‘ 
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ducting therefrom an argument in support 731 
of some of his former eonteations which, 
a by the question to which he preteuded to 

. make unswer were not called into question. 
sy such and similar aberrations the wif- 
ness has forced cross-examinine eorsel to 
prolong his examination to an nndue ex- 
tent; sinc counsel is forced ro follow the : 
lead of the witness into his ramblings in 
order that if may not appear thar defend- 
ants are unwilling to consider every point 
raised by complainant’s witness, The eou- 
siderations which the witness has now seen tit 
to bring forward will oblige cross examining 739 
counsel to continne the cross-examination 
much longer than he inteucded. 

In view of this, counsel for complainant 
is respectfully requested to instruct the wit- 
ness to auswer the questions which are pro- 
pounded withont deviating into otlier issues 
which have not been raised by any partic- 
lilar question. 

. , Cor insel for ec omplain: unt considers that it 
o would be improper for lim to giveany instrue- 
tions to the witness whose entire exumination 
: shows thit he thoroughly understands his 
7 | duty to bring sueh facts and matters as lie 
within his knowledge and which are per- 783 
tinent ro the questions asked, to the atten- 
tion of the Court. Counsel for complainant 
leaves it to the jidement of the Court 
Whether the rainblings of this cross-ex- 
amination are justly chargeable to the wit- 
ness or to the cross-examining counsel. 
Touching the particular matter of the last 
answer, counsel for complainant submits 
that defendauts’ counsel has opened the 
door to an examination of the specification 
of 341,258 for such light as if may throw 
! upon the subject matter of 341,214. and upon 
He the precise meaning to be viven to words 
found in the latter. 
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734 XQ367. Will you now please answer ernss-qnes- 
tion 366? ” 

A. As Lstated in my previous answer, if would 
appear from the passage which you quoted from 
341,288, that Mr. Tainter was of the opinion that 
in the particular construction described in said 
patent, the reproducing stvle should be somewhat 
more tapering ut its point than the recording 
style. It follows as a matter of course from this 
that the groove made by the recording style would 
in places at least, be wider than the reproducing 
style. The passage quoted also explicitly states 
that the style, owing to the sloping side walls of 
the groove, will penetrate to the bottom thereof, 
but 1 find absolutely nothing bearing out your 
snegestion that the style would not inake contact 
with the sloping walls. 

XQ368. Well, if the groove is wider than the 
reproducing style and the Jatter makes contact 
with the bottom of the groove; can it, at the same 
time make contact with the walls of the groove? 

A. With « groove having sloping walls it cer- 


785 


tainly could, and in fact unless the style contacted ° 


with the walls of the groove it would, not, being 
loosely mounted, ‘‘follow the spiral groove’’ as 
stated in line 95, puwe 8 that it will do. 
XQ369. Please muke a sketch of a groove with 
786 sloping walls and show in your sketch inserted in 
the groove the reproduver style that is narrower 
than the groove and makes contact with the bottom 
of the groove, and explain with reference to that 
sketch how the style can at the same time make 
eoutact with the sloping walls of the groove? 
A. Eshall have to disclaim any qnalilications as 
a draughtsman and decline to comply with the re- 
quest contained in counsel's ‘question, so far’ as 
making any sketches is concerned. However, ifa 
sound groove be formed which in cross-section 1s 
substantially the are of a cirele, and a spherical re- 
producing style even though formed with a some 
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what smaller mdius chun that of the are be tluced TET 


in sail groove and the machine operated, suel 
style will eontaet with the surface of jhe 
rronve, and as the proove advances aid the 
style is guided by the groove as Patent 
441,214 says it will be, or as it follows the groove 
as Patent 341,258 suys it will do, it will nNeePssurly 
eontact with the sides of the crooves sometimes on 
one side, sometimes on the other, T liave hereto- 
tore pointed ont that while there is certainly a 
hottom to this groove (since it ia not bottomless), 
and while it vertainly has side walls, it will be 
impossible fo state where the dividing line could 
be drawn so us to detine the distinction between 793 
the bottom and the side wills. Nevertheless, a 
spherical reprod neing point formed as IT liuve here- 
tofore stated in this suswer would, as the groove 
rravelled thereunder, continually coutact with the 
bottom and rhe side walls thereof, By con- 
| tinually, Tdo nor wish to be understood as stating 
| that the point wonld be at all times und nninter- 
ruptedly contacting with both side walls and with 7 
: the bottom, but that it would, as the groove con- 
2 tinned to advanee, always and of necessity be in H 
contaet with the buttom of the groove aul oe OL 
the other sides thereof, 





By counsel for defense: 789 


All of tha’ part of the foregoing answer 
which follows the first senterce thereof is 
objected to as frresponsive ane purely volan-- 
reered. 


XQ370. You are a solicitor of patents, yon have 
a draughtsinan in your employ ancl are in the habit 
of instructing him to make drawings and sketches 
for you. Will you not therefore be so kind as to 
have the sketch called for by the preceding ques- 
tion made by your draughtsman under yor instrue- 
tions? 
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790. Conasel for complainant objeets to the re- 
quest as tannifestiy Improper, innomnehl as 
the witness is here fo answer questions and » 
not to make skerehes. 
Connsel for defendant desires to he in- 
formed by vounse!l for complainant whether 
this witness is supposed to manifest this 
qnalificstion as an expert by talk only; anil 
whether lie is to be exempted from any other 
manifestation of his qualifientions us an ex- 
pert. 
Counsel for complainant states that the 
witness has not been offered asian expert 
draughtsman, and further states that if’ ce. 
fendant’s counsel (lesires to use sketches in 
eross-examination, he shall have those 
.sketches made himself. | 
Connsel for defendant replies that he is : 
afraid that any sketch thas he may produce | 
will be found wanting in truthfulness of re- 
presentation, by the witness. 
Counsel for complainant states that he 
thinks it quite likely. : 


A. T will not. 4 
XQ371. Please refer again tothe specification of 
- Patent 341,258 in suit, and new particularly to 
page 6, and rend from line 129 thereof to line 4, on Fi 
page 7. Please state how much lateral movement 
wold be nlowed to the style ander the construe- 
tion there «lescribed? 
A. T have no menns of telling. ; 
XQ372. How long do you estimate the length of 
the style proper, meaning the portion yap 
by the reference numeral 357 in Vig. 11. Yon 
will notice that one end of the style is in contact 
with the spring 359 aud the other end of if projects 
through the enard 864 for contact with the record? 
A. Without knowing the scale of the drawing of 
+ Fig. 11 it would be impossible to state the length + 
of the style. 
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YOooT. Do von think the drawing tn eee patie 73 


ropy whieh vou ince before yor represeats the 
ba reprodaeer nivel smaller than the commercial re: 
peronty jeer, and if > My a whbout how nitie 3 Fy 

A. T have absolutely no menns of knowing whet 
size a commercial reproducer of the character 
illustrated in Fig. 11, wonld be, The repro- 
ducer ilastrated in said figure is certainly mneh 
smaller than some reproducers that Tlic seen, 
hut as repro divers vary in size, and Tnever saw 
one of the particular class instrated in thie figure, 
Tam wholly without data upon which fo base ony 
relinble estimate, 

XO374. In yonr estimation conld thar style be qq 
miueh longer than os quarter of an inueh? 

A. L find nothing in the specification placing 
any limit invither direction npon the leneth of 
the style, the patent stating that in the ‘deserp- 
tion of the machine shown inthe drawings, diimen- 
sions, proportions. materials, and other details of 
constriction are mentioned with py ivticularitw for 
the purpose of euciling others to mt lke ancl tise the 
How improve nt, and not as limitations of said 

@: improvement, sinee ir is obvious that modifications 
eau he made in wletall without pba from 
the spirit of the invention.” T gather from the 
above that the style may be made of any length 
that may be found desirable or most expedient. TAD 

XQ375. Now, you are an expert in this art and 
you hava before you the patent that deseripes 
with great winiuteness of detail a complex strie- 
ture. You have particularly before you Fig. 4, of 
the drawing of that patent whieh shows the 
relative sizes of the reprodueer head and the 
record tablet. Yon also know the sizes of which 
record tablets and reprodnecers are made in 
practice. Now, will this note enable you to vive the 

practical size of the style with an approximiution 
of about one hundred per cent. ¢ 
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796 and tablets hiave been and are mude ofa great 

variety of sizes, fenroducers lince been like 
them, made both large and small. The character 
of the style, the diaphragm and of the head of the 
producer, would vary as they were used by one 
machine or another, and evenon the same machine, 
Different characters of styles and diaphragms 
would be used for the reproductions of different 
elasses of records. This being the fact, it would 
be impossible jor me to state from the description 
of the drawing in the patent insuit, even approxi- 
mately, what the length or the proportions of the 
recording style would be. 



































707 XQ376. Then please look at Fig. 11 of the draw- 
ing of this patent and state what the reference Ba 
numeral 304 marked thereon indicates? : 

A. It indieates a rest which bears upon the ree- Ny 
ord tablet when the reproducer is in position : 
thereon. §; 

XQ377. And there isa hole in that rest through : 
which the point of the reproducing style projects. E 
Is there not? . £ 

A. There is. " A 

XQ878. And this hole is also shown in Fig, 12% 2 : 

A. It is. a 

XQ3279. Now, please state whether or not the ex- Hy 

- tent of the lateral motion which the style ean have 

198 


is limited by tlie size of this hole? . 

A. The movements of the style relatively to the A 
reproducer as a whole would be limited by the size | 
of the opening in the rest 364. 

XQBs80. Is there any other free lateral movement 
of the style provided for in the patent, except 
such as is limited by the hole in the rest 364? 

A. Tunderstand thereis. This patent describes 
an invention which isan improvement tpon, or 
modification of, the constraction shown tn the Bell 
& Tainter Patent 341,214 in suit. That patent, as 
heretofore pointed out, loosely monnts the repro- 
ducer upon a universal joint whereby great free- 
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dom of Jareral movement may be obtained. Par- 
: ant B+1,288, beginnine at line, 134, puge 2 stress: 
‘ 

‘Seventeenth, The reeord is not always pee 
feetly true or straight—that is to say, ‘the pee 
cording styla not ouly moves Jengtlovise or 
at vight uncles ro the recording surfaes, but 
has or is linble ro have a side vibration whieh 
of course is recorded inthe tablet. These 
side vibrations produce errors in reproducing 
tuless means ave providedl for enabling the 
reprod uel in@ style to move sideways also, The 
monuting of the reproducer on a universal 
joint obviates the diffienlty toa certain ex- 
tent, but not altogether satish vetovily since 
the inertia due to the large mass of the repro- 
ducer is too great for it to respond as quickly 800 
asreqnired. The diffientty is, in the present 
invention, overcome much more thoroughly by 
se aN Nani the reproduc ing stvie so that it, 

rat denst the end in contact with the verord, 
ern move sideiwise independently of the llia- 
phragm or other device upon which it in- 
presses the vitvations. This freetlom to more 
sideways cn besecnred by allowing the style to 

r rork upon the end in contact with the din- 
: phragm or other device behind, or hy making 
a the style in whole or in part of flexible mu- 
terial, or by monnting if ona Jlexible sup- 

port, the Ibxibility of course being in the re- 


quired direction,’ . 
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T anderstand from this quotation that inaddi- sol 
| tion to the free lom of lateral movement whieh may 
be seenred by the universal joint construction of 
the Patent 341,214. there is provided in Patent 
341,285, amore deliente mounting for the style, 
whereby it is enabled to respcnd to minnte lateral 
yibritions which the inertia of the reproducer as a 
whole would prevent the style from responding to 
in cause it were not delicately or freely mounted. I 
wonld not be understood as stating that the repro- 
ducer as a whole is specifieally deseribed as being 
inounted npon a nniversal joint in Patent 341,259. 
T understand, however, that it embodies improve- 
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~ S02) ments npon the sfrnetitre shown in patent 341,214 ; 
ty Bell and Trinrer, one of the leading features of 
whieh was the reproducer head as a whole 
mounted upou a universal joint, whereby it was en- 
abled toe follow the record, and T understand Mr. er 
Tainter in Patent 811,288, as making additional 
provision for permitting the style to respond to 
move delicate side vibrations which the inertia of 
the universally mounted reproducer head would 
prevent it from responding to. Th other words [ 
nnderstané Patent $41,288 as providing an addi- 
tional freedom of lateral movement to the repio- 
ducing siz’s over and above that provided in 
Patent 341,214 
XQ381. From the passiges that you have quoted 
= does it net appear that Mr. Tainter considered the 
universal joint fer the reproducer as an unsatis- : 
factory construction, and that he substitutes for 
the same, and not supplements the sane, by mak- 
ing the style itself or the greater portion of it of 
flexible material. Does he not say expressly that a 
by his invention thedinicalty due to the fact that | 
the record is not always perfeetly true or straight, 
is overcome by his invention much more com- ‘-. 
pletely than they would be overcome by univers- 
ally jointed reprodiucers? 
= A. He does not state that he subsitutes the flexi- 
804 bly monuted style for the universally mounted 
one, nor does he state that he overcomes the diffi- 
eulty in the present invention more thoroughly 
than is done by the universally mounted reproduc- | 
ing style. -Ile does point out that even when the ie 
universally mounted reproducing style is em- «(| 
ployed that eren then the difficulties due to the : 
side vibration are not entirely overcome; that is, 
even when the universally mounted reprocuver is 
employed there still remain difficulties to over- 
oF come, dne to the inertia of the latge muss of the re- 
projucer, and thar the difficulty is more thoroughly 
overcome by supporting the cepranneng style so 
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a that ir ean nove sideways fndependear of rhe dine “Ue 
phragm. 
* NQue2. At any rate, you cnnnot tied iu this pat- 


ent a universally mounred veproducer? 

A. Ttind no speeitie statement in the patent to 
the effect thar the reproduceris loosely momated so 
ae to have that freedom of lateral movement which 
is obtained in Patent 541,214 by the employment 
of a universal joint. 

XORS3. ferespective of any statement in the pat- 
ent do, you find in the drawings and in the deserip- 
tion any constrnetion that eould be eilled a uni- 
versal joint for the reproducer as a whole: 

A, The reproducer head is monuted mpon the gig 
stem 305 shown in Fig 4, and this stem is con- 
nected ton carrier to which is attached the nut 
whieh engages the screw 334, The reprodieeras 
an whole is desevibed as being eapable of move- 
ment uround its axis toward and from the tablet 8 
when in position shown in Pig. 4. Any slight 
looseness of the mounting of the stem 345 in its 
aprier would endow the reprodicer head with the 
loose mounting described in lines 84 fo Su, page J 
of the Bell & Tainter Patent 345,214. It is im- 
possible to stare yom the drawings whether or not 
- the reprodurer ste 360 is thus loosely mounted in 

its carrier, but as I have previously stated, my 
understanding is that this patent is meant to vou- 
form to the principles of the Bell & Tanuer Patent 
34,214, except in those featnres Wlierein it is 
specifienlly deseribed as being mordified. The 
patent expressly stated i line 91, page 0, that: 
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“The present invention is to be considered 
as an improvement upon or modifiertion of 
what is shown and deseribed”’ 


in snid Bell & Tainter Patent. 
XQ384. Can you, or ean you not, and will you, 





~ 
or will you uot, stite whether you find in this 
3 patent No. 3 1,288, u construction provicted which 
if 
~ § 
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S08 by any hitirnde of interpretation, ean be construed 
to bea universal joiutedd reprodmeer? 
A. T have alredy stated in my answer to XNQ362 { 
that [find no Specific stafement tn the patear to 
the effect that the reproduceris loosely nromiuted so 
as to have thar freedom of lateral movement whieh 
wold be obtained by a universal joint; further- 
4 more, I have stated in answer to AQ38S83 that if is 
impossible to state from the drawings 
whether or not the reprodacer is thus Joosely 
mounted. I have also given you mv iuterpreta- 
tion of the patent to the effect that T regard the 
Bell & Tainter Patent 841,288, as intended to em- 
body the universally mounted, or at least loosely 
mounted reproducer of the Bell & Tainter Patent 
$41,214. I know of no way to make my meaning 
and my understamling of the patent clearer than I 
have done in my previons answers. 9 
XQ835. Then you mean that it was the intention § 
of Mr. Tainter to show a universally mounted repro- sf 
dneer but thit somehow or other he forgot to 
show it since you cannot find it. fs this what you 
mean? “ns 
A. Notatall. [simply mean that Mr. Tuinter 
shows and deseribes those particular features con- 
. stituting his improvements and so much of the : 
~¢_ other parts of the muchine as was necessary to en- x. 
819 ble such improvements as they were to be claimed % . 
to be understood, and that with references to such E | 
parts as he did not regard as of the essence of the — ae 
inventive idea embodied in Patent 341,255, no . 
pains was taken to specifically illustrate the same. 
in detail. * | 
XQ386. Can you now point out in the struecrare " 
shown in this Patent 341,288 any provision for Cree 
lateral movement of the style in either direction 
that is greater than the radius of the little hole 
in the rest 3047 
A. If the reproducer of Patent 341,258, 1s loosely 
mounted after the manuer described in the Patent 
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to Bell & Tainter 341,214, then the stvle would ot] 
liave a lateral movement in either direction ex 

q eeeding the vadius of the cireular opentig in the 

rest 304, Jf the reproducer of Patent 141,288, is 
not thus loosely mounted, then tie style would 
not have a lateral movement in either Beneion 
exceeding the radius in the small opening in the 
rest BOL Thave already stated that Patenr 341,- 
258, does not specilically show or describe a repro- 
ducer thus loosely mounted. 

XQ387. Will vou please now measure the diam- 
eter of that little hole in the rest 364 as it ap- 
pears in the copy of patent that you have before 
you, and give the size which you have thus de- 379 
termined in inch measure? : 

A. Lhave noinstruments for makingan acceurnte | 
measnrement of such opening, and if T lind, such | 
measurement would form no eriterion to ce- | 
termine the size of sneh opening in either the 
original drawings. from whieh the parent was 
vrauted, nor of a machine constracted in acecord- 
ance therewith. 

* XQ38s. Why? Is it your idea that u machine 
«i constructed exactly in accordance with the dimen- 
sions shown inthis patent office drawing wonld iH 
| not work? He: 
> A. Ihave expressed no suelr idea, 

XQ389. Then if the machine were constructed in 
accordance with the dimensions rejresented by 
the Patent Office drawings of by any eopy thereof 
which you have before yon, then the size of the 
little bole in the rest 364 would give us exactly 
the extent or free lateral movement of the stvle. 
Keeping this in view, please measure that hole, if 
you have an inch measure at hand or else estimate 
withont measturement? 1§ 

Thé Patent Office drawings T have nor before in 
me. The copy thereof is the official reprodnetion 
thereof ona reduced scale and any measnrement 

} from such copy would of conrse, fail to give the 
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272 Shelton TT. Cameron, 

Hensturements of the Partene ()ffiew (lrawings, 
Moreover, [ have natal band instruments of suffi- 

elent acenraey fo dike the measurements you cde ie 
sire, but would stuevest that if counsel desires I 

will place my eopy of the drawings ut his disposal 

and he can make the measurements himself. 


Adjourned to September 22d, 1899, at 10.80, 


Washington, 1D. C., Sept. 22d, 1899, 10.30 A. M, 


Met pursnant to adjournment, 

Present: Parties as before and Honacr Prerrir, 
Esq., of counsel for defendants. 

Mr. Pettit conlinues eross-examination of Mr. 
Cameron. | 





XQ390. As I understand yonr previous testi- 
mony, you are of the opinion that ina sonnil re | 
cording or reproducing machine any construction | 
in which the stvle is capable of a yielding move- | 
ment to and from the record tablet would consti- 
tute an infringement of one or more of the claims lf 
of patent No. 341,214. Is this correct? - fi 

A. The only claims of Pafent No. 341,214, to ) 
which my attention has been directed, either in my 
direet or ¢ross-examination, are 19, 20, 21, 22, 23, 
and 25. All of these refer toa reprodurer, or a 
reproducing — style. I observe that your 
question is not Jimited to a reproducing 
style. Claim 19 wonld not be infringed 
by a reproducing style in a sound record. ' 
ing and reproducing machine unless it was rorm- i 
bined with a monnting therefor whieh would | 
leave the style free to move laterally for automatic 
adjustment. Claim 20 would also require the 
style’ to be so mounted as to be free to mave 


laterally for the same purpose, while claim 
21 would not be infringed unless” the loose 
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require a loose momnting which would penn S17 | 
ye ie 


the style to move laterally, while elim 25 
wonld require a universal joint, Claim 8 does 
not relate to the partienlar freedom of movement 
of the style veferred to in the other claims, Those 
elaims which Tlave mentioucd as demanding a 
universal joint, viz.: 21 and 28, demand a construc- 
tian which not only permits the style to move 
laterally butalso be eapable of moving toward and | 
from the record, but I am not prepared to say . 
that any construction that would permit the style 
ro move toward and from the record would neces- 
suvily embody the universal joint demanded by 
these claims [f counsel will indicate the claims gig IY 
af the patent he has in mind and the construction 5 
capable of a yielding movement toward and from 
the reeord to which his question refers, [ could 
nore readily and satisfactorily answer the question. } 
XQ391. You ave certainly too familiar with all : 
q of the claims of Patent No. 841,214, or at least : 
with the claims of that’ patent which lave been 
considered so favin this suit, to a ae any cles- 
3 jenation on my part of particular claims relative 
o to my question. Assuming that the construction 
referred to in my Jast question is incapable of 

lateral movement, what would be your answer? 

A. If the reproducing style were mounted so 
that it was incapable of lateral movement it would 
not infringe elaims 19, 20, 21, 22 nor 23. 

XQ302. This is your answer, assuming that the 
reproducing style referred to was eapable of ver- 
ticnl movement, or movement toward and away 
from the record tablet, Is this correct ¢ 

A. Each of the elaine: mentioned would require 
a construction which would leave the reproducing 
style, either ulone or in connection w ith the repro- 
ducer as a whwle, freedom of lateral movement, 
and any veproducer which did not permit this 

| wonld fail to comply with the requirements of the 
, elaims which [ mentioned in my answer to XQ301, 
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8°90 and henee without regard to what the other 
features of construction might or night not ba, a 
device which did not have this freedow of lateral 
movement would not infringe these claims. 

XQ303. Assuming now that the construction re- 
fervced toin NQ390 were capable of some lateral 
movement, what degree of lateral movement, in 
your opinion, would it have to be capable of, in 
order to bring it within the terms of any of the 
claims 19 to 23 inelusive? 

A. It wonld be necessary for the style to have 
such freedom of lateral movement as would permit 
it to adjust itself automatically toa sound record 
in order to infringe claims 19, 20 or 22. Cliims 
21 and 23 call fora universal joint which would of “y 
necessity vive considerable freedom of lateral 
movement. What the degree of lateral movement 
would be which wonld permit the style to auto-. * ) 
matically adjust itself toa sound record, that is, rf 
what the least moyemeut which would permit this i | 
automatic adjustment to the reeprd would be, de- j 
peuds entirely upon the character of the record. 

It might be very slight indeed. aes a 

XQ304. Then, as L understaud you, as regards ¢ a 
claims 19, 20 and 22, if the structure referred to 
were nbs of juteral movemeut to the extent of “| 
the width of sound vecord, this would be sufficient ) 
S822 to bring it within the terms of the said claims 19, 

20 and 22. Is this correct? fs 

A. That would depend upon the character of ve 
the sound reeord. aa 

XQ305. Do you consider that the sound record | 
is an element of these claims? 

A. Ibis of 22 and 23. I do not regard it as an 
element of 19, 20 and 21. 

XQ30u. Your answer to XQ394 is: That would 
depend upon the character of the sound record.’’ 
What do yon mean by ‘‘character’’ of the sonnd 
record? 

A. I mean whether or not the record is one Wie 
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vertieal ov lateral ov Zigeane irreenlaritiess smd in 
eyse ir is either one of these, whether or norit 
'.one of slight or of great irregularities corres- 
ponding to sonnd waves; and again whether or nob 
it posyesses any irregniarities in its construction 
whieh ave not due to ordo not. correspon fo re- 
eorded sonnd waves, that iz, snch as might ovear 
through failnre of the machine to work with abso- 
lite acenracy for niy ease. | 

XQ397, If the structure referred to were enpabdle 
of lateral movement to the extent of the width of 
a sound groove of the vertival typeof sound record, 
what would be your answer as to the question of 
infringement of any of these claims? 

A. My answer wonld be that if the sound groove 
were perfectly true and regniar, that a lateral 
movement whiel: enabled it to move entirely across 
snoh groove would enable it toautomatically adjust 
itself to such veeord groove, but if, on the other 
hand, the record groove had introduced into it 
lateral irregularities due to the [ailure of the 
machine to operate with perfect accuracy, thata 
lateral adjustment of the style whieh was equal 
only to the width of the record groove wonld not 
permit the style to follow the record, nor would it 
permit it to anfomatieally adjust itsel! to tle ree- 
ord atany particular point where it wis desired 
to place it thereon, In rhis Jast case the style 
would not conform to the requiventents of claims 
19, 20 and 22, 

XQ398. Then, as T understand you, the structure 
referred to in which the style is capable of vertical 
movement or movements toward and from the ree- 
ord tablet, and eapable of some lateral movement 
to the extent of the width of the groove of the 
sound record to whieh it is adapted,-and which is 
operated by the machine, that this would be sufii- 
cient lateral movement to bring it within the ferms 
of the claims, ov some of them. Is this correct: 

A. Any mounting for a reproducing style which 
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Would leave that style free to dinve sieht lateral 
movement as would permit it te adjust itself anto- 
mutically toa sound record, would infringe claim 
19, whether such lateral movement were great or 
small and without vefarence to whether the stvie 
hil freedom of movement toward and from the 
record or not; us I have heretofore stated in my 
testimony, clain: 20 differs from 19 in that it ealls 
for a reproducer which is so loosely mounted as to 
endow the reproducing style with a eapability of 
lateral movement whereby it may «automatically 
adjust itself on the reeord. Any constrnetion of 
reproducer which leaves the mounting therefor 
loose so that the style can have lateral movement 
and thereby adjust itself upon a record to any ex- 
tent, would infringe claim 20 without regard to 
whether said reproducer has novemeut toward and 
from the record or not. Claims 21, 22 and 23 go 
ty more specitic combinations and hence | suppose 
are not included within your question. 

XQ399, My question involves a constrnetion in 
which the style is capable of yielding movement 
or movement toward and from the record tablet, 
and some lateral movement, will you therefore 
kindly continue your answer as regards claims 21, 
22 nud 23¢ 

A. A reprodnueer which was capable of move- 


‘ment toward and from the record, and xalso had 


freedom of lateral movement even though such 
lateral movement was slight, might or might not 
be the equivalent of a universal joint, aud so might 
or night not infringe claim 21. In regard to clainn 
22, any rubbing style of a reproducer so loosely 
mounted that it is free to have lateral inovement 
stficient to udjust itself to the record groove of a 
sound record, would infringe the claim when said 
style was acting in combination with a grooved 
tablet or other budy having a sound record formed 


‘therein. In reward to elaim 28, my reply is that 


astructure might have such freedom of lateral 
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‘ movement condined. with movement foward and 629 
from the recovl as tobe the substantial equivalent 
a ofa universal joint mounting, and world therefore 


when co-operating witha tablet having # sound 
record formed therein as an irregulir groove with 
sloping walls, infringe said claim 28. Whether or 
hot such strnueture would be the equivalent of the 
universal joint could only be determined by more 
specie knowledge than is conveyed in your 
Gilestion, : 

XQ400, Do T understand you that the structure 
referred to capuble of vertical and lateral move- 
ment toward aud from and along the record tablet 
would not satisfy the term “universal” as em- ga 
ployed in claims 21 and 23. Is this correct? 

: A. Leertainly did not intend to give any such 
impression. A style which is capable of moving 
toward aud from the record surface, andl is also 
erpable of moving parallel with the reeord surlace, . 
night and very probably would be the equivalent 
of a universally jointed monnting. I do not 
understund what is meant by movement “atone” 





4 the record as eaployed in your question, 
C) XQ401, [aeferred in using the word ‘‘along’’ to 


the lateral movement which we have been con- 
sidering? 

A. As your question included ‘lateral’? move- 
ment as well us the movement ‘alone’? the record, 831 
I could not so understand it, But inasmuch it is 
to lg read as the equivalent of lateral movement, 
that portion of my answer to XQ400 which refers 
ty movement parallel with the reeord surface will 
apply thereto. 

XQ402, In your answer to XQ349), first sentence, 
you have said that the structure referred to ‘might 


or might not infringe claim 21.”" Understanding 
the construction as you now do, what would be ; 


your answer to this portion? 
A, Lhaveno chunge to make in the first sentence 
' . of my answer to XQ39), Imeaut in thuf sentence 
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S42 to convey thie idea that without Knowtng all of 
the conditions surrounding ao ostraeiire, that I 
could not undertake to give any hard amd fast t 
opinion as to whether or not it would infringe 
claim 21, Tenn conceive that there might be con- a 
ditions wherein such a mounting would be an in- ‘1 
fringement beenuse it would be substintiniiy the 
equivalent of a universally jointed nounting; on 
the other hand [ realized that there might be con- 
ditions unknown to me which would make sueh a 
structure a non-equivalent of @ universally jointed 
mounting and in that case it would not of eourse 
infringe claim 21. 








i 
i Cross-examinution resumed by Mr. Lyons: 

XQ403. Tn your answer to NOG, although uot 
enlled for, vou referred toa record groove which 
in cross-section is substantially the are of a cirele 
and is in operative relation to the spherical repro- 
dicing style of smaller radius; and yon said in 
this connection that such style would of necessity’ 
be in contact with the bottom of the groove and 
at the same time with one or the other sides there. a 
of. Will you now please state whether it 1s, or is cr 
not, a true mathematical theorem that a circle of 
one diameter can touch a cirele of another diameter 
at one point only! 

83f "A At the same instant of time, yes, sir. 

XQ404. Would it not follow from this that the 
spherical style which you have assumed could not 
at the same time be in contact with the bottom 
of the groove and also with one of the walls 
thereol? 

A. Witha perfect sphere as the style point, 
and with 1 sound groove whose cross-section was a 
perfect are, itis true asa mathematical theorem 
that the stvle eould touch the arc at buta single 
point atany given instant of time. With agroove 
of this character however, I leave if te counsel Lo 
state whether any given point in the are ean or 
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cunhot at the sume time constifite a point in the 
bottom and also the walls of the groove, 
XQ405. Plense refer tro the patent af C, 5, Tainter 
No. BTH,57) in suit, and now prurtiech we ro claim 
2) thereof, and state whether the rnbbing point 
il there described is not formed integral with the 
lever style? 
The rubbing point constitutes the style, and + 
in the particular embodiment of the invention 
shown in the parent such rubbing style is shown 
us being integral with the lever; but [do not re- 
gavil it us necessarily so,as the patent states that it 
is obvious that modifications may be made without 
| departing from the spirit of the invention, 838 
e XQ406. But the claim expressly demands, does 
it not, that the rubbing point be integral with the 
lever? 

A. T should regard it as exeredingly narrow 
reading of the word ‘‘formed"’ found in line 3 of 
the cluim to interpret it as meaning the same as 
‘integral.”’ 

XQ407, Conld vou say thar the ribbing point is 
iq ‘formed on’? a lever if it is constricted indepen- 
a 2 dently of the lever, perchance in an entirely diff- 

erent shop? 

A. LTshould read a statement found in the pat- 
ent to the effect that a point is formed on a lever, 
in connertion with the accompanying portions of 
the specification, bearing in mind the object sought 
to be accomplished by the construction defined. 
Reading claim 20, which states ihat the rubbing 
point is formed on one arm of the lever, which lever 
has the other arm connected tothe diaphragm, the 
object being to enable the relative omplitudes of 
vibration of the point and the style to differ, I 
should have no hesitation in staling thata point, 
which wis first formed and then counected to the 
lever, whrether removably connected of not, would 
be the mechunieal equivalent of the poiut formed 

\ * integrally with the lever, The funetion of the 
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arm, and the other arm connected tothe dinphragm 
would fall within thelangnage ofelain 20, whether 
the rubbing point was integral with tle lever or 
not, 

XO410. And this, no matter whether the smpli- 
tude of the diaphragm is increased or rednecd with 
reference to that of the rubbing point: 

A Yes, Sir. 

XQ411. You have repeatedly referred to sound 
recording and reproducing machines that are m 
commercial nse, and embody the inventions set 
forth in Patent 341,214 in suit. Will you please 


state whether in tlose machines with which you 


nre familiar, the tablet isin the form ofa disc 
as shown in the patent? 

A. The sound recording and reproducing ma- 
chines to which [ have referred as being in ‘trom. 
mercial use’? have evlindrieal tablets. There are, 
however, in commercial use to-day, machines em- 
ploying the dise form of tablet, such as Defend- 
ants’ Muarchine for example. 

XQ412. Please disregurd Defendants’ Machine 
sinve the question whether the same enibodies the 
inventions set forth in Patent 341,214 in suit, isa 
mooted one, as you are well awate. 

Now with this understanding, please state 
whether the machines in commercial use have 
mechanism whereby the tablet is moved veetilin- 
early by a feed screw? 

A, Asa rule they do not, bnt. they do have 
means for moving the reproducer or recorder rec- 
tilinearly past the tablet rather than the converse 
and equivalent construction of moving the tablet 
rectilinearly past the recorder or reproducer, The 
result in either of these forms of construction is 
the same, viz., the formation of a spiral groove on 
a flat dise or a helical groove upon a cylinider. 


Counsel for Defendant: <All after the 
first six words of the above answer is ol)jected 
to as ivresponsive and volunteered, 
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29 Shelton T. Cameron, 
s44 NQ413. Tn those muehines in publie nse, the re- 
protueer style lina. as vou said, a globnalarc rabbing € \ 


peing, Is such globular rubbing point found on 
the reproducer style shown in the Patent $41,214? 

A. No, sir. * 

XQ414. In those machines which are in commer- 
cinl use, is therea style projecting beyoul the edge 
or end of the instrument, so that the position of the 
point of the style on the record may readily be 
seen, as demanded by claim 25 of this patent! 

A. No, sir. 

XQ415. You have used this commercial machine 
which yon have in iniud quite frequently, have 

gy5 you not? 

A. I have. 

AQ416. Suppose now the construction of that 
machine were so changed as to agree more nearly 
with the construction shown in Patent 341,214, by 
mounting the cylinder that supports the eylindrical 
tablet npon a feed screw so as to give to the tablet 
the rectilinear movement, and doing away with 
the feed screw for the reproduecer. Jf now with 
such a machine, which would certainly more 3 
neurly agree with the construction shown in the a> 
patent, you reproduced a record from one end of 
the eylindrieal tablet to the other; and if you 

: marked the position of the reproduecer upon the 
| 846 frame of the ainachine at the beginning of the re- 
production, and again mark its position at the end 
of the reproduction, how far apart would you ex- 
pect to find these two marks? 

A. There would be so many conditions that 
would enter into ile construction and operation 
of the machine, that it wonld be difficult to answer 
your question detinitely. The arm ol the repro- 
dueer head may vary considerably in length, and 
heuee the universal joint upon whieh the repro- 
dueer asa whole is mounted, may be at different 
distances from the point of the reproducing style, { 
so that the movement on the universal juint, which BP 
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iy the eommercial machine is diifercut wit leila lets 


ent repro dieers and diferent nineties, with vary 


sreatiy. Furthermove, To assniate that your qyaes- 


tien conteniplares a perfectly operatic aimed: so 
that the reeord would be cu reject pis the style 
with asmootl and nninterrapted niovement. Tris, 
lowever, is linble not to be the case. and any tail- 
mre of the record to advance with perfeer smooth- 
ness and reenlarity wonld introdnee still another 
eotulition inte the problem. 

XQ417. Let us then make the probiem tlexible 
hy assuming rhat the muchine is as bad as it can 
possibly be conceived. Yon may assume the feed 
serew to work 2s loose and as fitfal as you choose, 
and all other things just as badas they cau possibly 
He to demand the createst excess of lateral iove- 
ment onthe part of the style; Inrstill tie do acuine 
is to be opemtive enough to reproduce. Cuarther 
assume stich size of machine inactan! commercial 
nse as will require the greatest possible Tateral 
movement of the stcle. Now withsll this freedom 
of assumption could you not give. in inch mensnre 
the separation between the two marks which im- 
dicate the positions of the reproducer point with 
reference to the frnine of the puichine at the be- 
cinning and at the end of the reproduetion iespee- 
tively? 

A. The worst assumption which [eonld inke 
wold be that the feed serew should fail to advanee 
the record past the style, but should continue to 
revolve. In this case reproduction would continue 
within the limits of lateral movements of the style. 
The extent of this lateral movement would depend 
lareely upon the length of the reprodicer arn ancl 
the particular size of the machine in which it is 
employed, there being a number of styles amd sizes 
of machines now upon the market. However, I 
think that even in this ease the veprodneer world 
eontinue to follow the record croove for a distianee 
of from 3/4 of an ineh toan ineh. In this esse, 
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of conrse. reproduction world cease when the style 
reached the jimntt of its Iaternt niovement, and 
whether the entire record woatl be reproduced or 
not would depend entirely npou whether the ia- 
terruption ithe feedof the reeord eemirred near 
the end thereof or not. 

NQtis. Tn vour answers to NQLOT, 108 and 109 
yon have spoken of your own experience with tae 
machine in commercial use when the feed serew 
was thrown ont of action. And yon have there 
stared thut the srvle in that ease lal a maximion 
lateral movement of 8/100 of an inch on either side 
of its central position. How is it now thar umder 
like conditions vou ussume that the movement 
micht bea whole inch. which muulkes if 33 times as 
lnrge? 

A. In my answer to AQUO7 and succeeding qnes- 
tions I spoke of observations whieh [ liad made on 
awmachine laving a cerv short amon the repro- 
ducer, this machine in faet being one of the cheap- 
est and most eopipact machines pit upon thie 
market by complainant, Uthere stated thar T had 
vetually observel in the operation of such a ma- 
chine the reproducer head with a capability. of 
lateral movement equal to 6/100 of an inch, that 
is 3/100,0n either side of the medial Tine, but T by 
no meuns undertook fo state that witha louger arm 
er with a looser joint that such was the limit of 
lateral movement which the reproducing style 
could have under any and all conditions. 

XO419. You have stated in your testimony var- 
jously that in serve reproducing muchines there are 
fonnd irregniavities both in the machine proper 
wnd in the record eroove and reeord tablet and in 
the mounting thereof: that the record groove may 
not be a‘true spiral or helix orit may bea spiral 
ov helix of n different piteh from that of the feed 
serew; or the feed serew imay fail to advanee the 
revord at tines, or muy not advanee it reculurly. 
You also said thar the reeord may be warped or 
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ceoentric and that forall these reas os combined 
A or separately. there mist be provided i Fred Rena 
movement for the stvle: and that tn some cases 

Wis Alone will not do bir thar flere qainst bea 


= # : z ‘ i 1 Co 
universally jointed reprodiuecer so that if may rere 
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not only lateral movement bit also free mecemoent 
fomards and from the record. Hive T correetly 
stated your postion! 

A. TL think vonsnave. 

Xi420, Sappesing now that the feed screw were 
tufailizel: eorrect. that is to suv. that im never 
fajled tomlyvinee the record or the sryleccording to 
Voeeonstriction employed) regularly: sisa suppose 
‘har there are absolutely no difference, between fhe 


a 
ae 
i 


if 


= nite) of the serew amd the piteh of the reeorvel 

eroove ao that wherever the reeord groove chanves 

in pitch, or deviates from a true spiral or helix the 
seyew pitch wonld alsa deviate exactly the same 
canount, Supposealse that ifthe record ts eccentric 
or is warped. the feed serew is similarly eccentric 
sal has sueh bends or curves axisily as correspond 
ty the eceeutricities and warpiuigs of the tablet. 


bey 


rE Vider such conditions would @ universiily monnted 
reproducer have any fnetion? 

A. Leanner pessibly coneeive of the conditions 

- : assimmed in vouriyestion as ever existing in an 
netual machine. What wonld or world not be the 

result upon the reprodneer it would be impossible 

to say. Apparently it would eliminate from a 

machine many of the praetienl diffcnlties in the 

reproduction of sowed] records which are now se 

snecessfully overcome by the universniiy mounted 


Tn 
a 


reprodacer. 


Cross-exaumination closed, 
SHELTON “TL. GAMERON. 
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et be stitihatiorb for fey ttenee, 


Reere Lewis, 
Notary Pubiie, 
Tiistrict of Coliunhia, 
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Tr is h ereby stipules tea for the purposes of evi- 
denee in this ense. 


1. ‘That the compliinunt is a corporation orean- 

ived andexisting as alleged in the bill of complaint. 

2, Tharcomplainant’s title to the several patents 

sued on max be provel by the introduction of rer- 

tified copies of assignments to be received with the | 

sume force and eifeet as if the originals thereof 

were produced with due proof of execution aud 

e+ delivery. subject to proper correetion with the 
orivinals, : f 


; ne SS 


3. That complainant ues complied with the re- 
"puirements of law in respeet of marking the articles 
minnafactnred by it with the dates of the patents 
covering the same. om 

4. That both purties may use in evidence uneer- 
tified ofive copies of U.S. Patents, and blie book 
cronies of the specifications and drawings of British —; 
Patents, with the same force and eifect as certified — | 
copies, subject to proper correction by, con parison 
with the originals. . ‘ 


». Both parties’ muy use in evidenre, without | 
tormiul proof, copies of any putents or pnubieations | 
uppearing in the Court records of suits involving | 
the putents lYere in suit, or any of them, oe ie | 


to vorrectioh by either party. Ni 
Pring facie proots closed, ‘ | 
Certifigate oL Miavistrate waived. ty 
" 
/ REEVE LEWIS, 
f 


Notary Public, 
District of Columbia, 


J ee ee 
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